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157 


Juidll 


4 Q.l a 4 


£>L*J H (j— \ 

*ljjJ! (jl jJiliuj I \ in Laj (jr lll 

u-^ jVlj ^UiJI cr— ^ >* 

4_i3^jtlt 4 . ( _ 7 -J<aJI ^MjlJI 3>^° 

<?jla *jJJ 3 cr^ 

Jjl 30 <jV 4 _Lj—«- u^J I L^jI i_L>*^J 4—S-ua^>JI 
4 j3^_a 1I (jj (ia> <J—ub-Slj <J <>>4 l ^JL*J! 

eJil <iuf>! ^1 —j ^1 ^—A 

JL>o \Jr<i f. j— j£>1 Oj. 1 

3^\_aIUj<Vlj £^-*-11 £~L>o i M’’*- c rtSl L^jI 

U^jj j-di_ lm I lij t^Llo J-A Lc_d 

J»..!.^~ rtJ V Ljr^j 1^ o^ ^(_9— 

U^Juuj 4_tSL!j t4 ^sl^oVl (jj Ic 

4_tc. L^To-1 Luol^«l Cj-^- 1 ^ ‘13 i j 

(jy-A^ t<Li 11 , 1 1 j i 4 _uLuuj]^ 4jjI 3 ]^ 

JL3 1 rt n^al LLsLiJji ,j Aa jj 1 g <>i»j 4 Irtp 


,>j^ o>^ ^4*- iuti J£ 
j.*i*i| rCjIcL*_iLVI uisVf LLoLwi^-1 

» 


jls»>tl 
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UU' jMt tUilt 


Lilllb JloL». ^Jt> La fufljj 4al^^-<« SjJaj LJjj*. Lo j-lrt u I j| (Jjj ^ 

^3*^11 J^»JI JoLjjI ^-A Jlla Ja— l-ujIj ‘ \-Q —<-uAj ^Jgjj. L-ajI 

. ^ji ... i^jU x iiiSj j ^ j 2 a) i^ 

(jt Ju V 1 juajt ( jr Aj —a^l tlllj Ju^Vl JJL*Ji ( jr A 5—:3 ^jlU (jj 

j o **3 ul 3 (jlj ^jXH (J«■ ■ ■!»") jl ^o-aVIj < L^C^Jo 4_jj>-lj j_* 4 _jJ^_q -tl j^£j 

tj^_aj jl Jjj^a <. rt-t5> JIMi (_J^i iu ^jylc.^ ^jl^-i-o^ j\_u_uLi JuJ l 

jj-5 jja l^jlr (J^a->JI j-LAJ jl jl (jr oi ' i i t l ^Ijj&Ii—<_ujU 4jjt^J Lcv-^Jji£i 

9LaJljI^j^ L^s 4j|jjJl 

j_a j cSu 4 <l. Al l-uI I JL rt.l l iLl^J t I JlA S^iSLd HjL£ lj_A j_A^ 

4jLsIJ iitlxjolj (^jjJ! ^L» 3 _Aj t jl— uliVI JLuLj (Jlse^a (J^ 4Aj-*il 

. jL_ajVi 4_>aJL>J 

V tjj>~ 3-A3 JL»Jl 3l ,Cu 1 Jl 9 4_<u JUS 5 ^-A\-Ls ^^JL_Ji £^L*—<2uVl^ 

Ltilf- 4 _ijLj ^i LaLoc-S ^_ill 4jtjj-LaJI SLpJI j —a \j _stlb 

14.<_i, i. Lai 1 j>a x_i a ^Ll^VI 4,j_Jf » Cj Le. La ■Jo*VI 1—sVT LLaLoijv I j^uitJ 

cj->- Lille. *jl—utuVI ^<i^> jx. LaLaj J2u —LiLX 3 _a^ 

. jL<_uJ VI 411 .aj Lo-a m 4_ia jalaJI y-^- dile. L» tloVI ^ 

^LaUc.! ciJLi-Aj i^jL—tuuVI <lru^.fl ^>o ! 

eliteUJ lVI ^j-caj-uaiJl (jyic.J tZjilrt* l^fj ilr, 1 CjLc.L*—I 

i4j35l!l JjLIaJI ju.ge-^j J Le. 5^_cJJ (jl—ciuVI tie. t 

Cy* 3 ^ jJI CjIjI Juo ^yA SjJ^Luail j-u 4ji tl/Vl CjLoI Justeli -i»l U^3 

LajjJU J eliVLaJU £yx 3 j*±& (_y^ ,ul 4_*—ifuVl) SljJJI 

j- y t?t j .u-JaJI JL^xj CjVLseli tillj tli— jJj>o (jr S ZjjJ Ol! 

.ctoJL>JI e. / tall (J <<tj ma (^y-A ( jr AaJl jjj 1 <~t"i 11 (jy £ 4juj_<_uJI 
Jiite -u -tfl V1 jJLst-a (j\Lal*Jl (j^ 8 (j^LlJi ^y-xlot^j ^ 

(j-LaLi- IJLA^ <4-La 4 Llu >> t_llLe.^j>J ^3^ ve]| j! ^L* uj % $\ 

^ i jLze~i—tM 1 jye. <i*jjL>J! , \ jr. oljJbj *(jl_jp^Vl < <lr 1 (_ T j 4_ j] t^up- 

uLc^pJ 1 j^So ^a-iifc tltj LT^ -“Vl 

(^yss^JULi Lo^o (J^^ ^t 4 jjLaj« J_5 4j>-j jJ t4ii^fla 1_gj 
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JLSj . (j — <3 — 3 4 j t t ilaJI dilc.1 t— 1 _ <3 4j 

<_aj _ lxU tdjLc.L*_tfuVl lIHj A aJ t j-jll! 1 (jl ^Ajl-JI , X_nlau 

j! 1 .j i^be _(fu JuS jLflif VI l Jukj t3^_tLa_>. dll_ tLC .1 <>1/0j 1_ 

Lo jJkj <d_ilj!^JaJl _stdc . X if Ldajtj <dil_t ijjp jl CjLc.^-ojaL>a (j\j 

4JLal^Jl 3 jliu i iiVlj <dllc.l • io/Vl aJLA AljLSfcli. I mI ^c. |*Ljcj>-VI 
4_ufclj3jj 4_5 cjuoJ I diVLae-U ^ JlajJI l iti.n ^!ijj Lc-* . L^Lo 

♦ ^,< Tl 3c- U 4-j-c-uj ^jlouijyt 

diLoiditj_ci/VI Ju>-L£ <1 <_cLaJl ( _ t 3 4 _Lul<_lxlI! dll_-u.2uJ \ (jj 

<_Jj ^Ac. Ij-k-^- J$L-Ul) ^1-t.d MJ 4 j-fyl ■ < n tl 

4d.I i^TlI 4—ii.X t n„t>iJi SLiLai 1 rt i L& 4^C-^-cu-j <. 4 <^i^j^ C%)l 

Jjt £>.<0 If. t4_txJbVI 4 _j1x. <_yJ3 Lc.^-3 4- 1 »jcj l_x> t4—j.ilJtl 

<doljj>JI julj _ tiu dJLj ((^j^ill)) 4-<J^ {j-^ (y^^dui IjJIjL« 

SjLAV I 4_j _}Loj 4-Jjddl J?s\ < tl/V OJl j-r^>- 4-iJJt I 4_JJ^i)l 

4_j_iI_Ldj -cuJ! C.J -d3 (^lC. <-.1 In 1 \ 3jJL 3 ^Jl 

(J je a iiaj jl 4-uLsejVl t5 ^-ljl^ 

. 1 1 4.3I ^ t \jl 

L_JJJLooJI ^-uTl_t_aJ 4 _iJ^jJI 4 f£l\ (J^S (_ T ^^ Lo Vj 

Jj^3 Jl2j JaI CjVLkJI ^tl {J ^ Juuaj J^ ^ylll 

Cjlcj^AU (J-iJij ^UIL) t Lc. I X <1») J J is~t) Jl5 Lo JS - ^jjQ L_fljSJl 

Jux. l-Bj 4 j<ij < C _ 1 I 1 J liUt4jj^Jj| 4^llaJI Cjr l c. >X ajlju 4 4^tt 

. L^JuO 2bLc->JI 1 A ^Jk 1_4_X3 

4 la < u i a 4 < clr oLojIjuo L_)Li^JI Ijuk (jyJ| 1. i.tftJ L« \ IlAj 

Lkj_5 Lu 3>4^ 4-oJJ,! CjLc. 11 i.".VI 4 > j 1 In ^JLc u3^juj <^.L*J! ^jLiLl 4 

^JJ 4^LUdVL> i3l—x>Jt i _ T f» 4_j_ci—taJi L^jLol JLitU <_ul £ya Lusuuj 

• CjLc.L*— Cu)}\ 0 Juk ^va 4j1^jJI _ Ls ^3 ilnli JLstil ^ 3 L^ol,\V3 >nl 

4a.A.in 4_2j^_La_> dilc.lt t3>VI ^Ijlicaj.*/! 3^ljj ^_oe_d3 ^Jl tillis ^yz 

^ J_3jJI ^-^*1 ^ltJl l JUk aju *.j ^ i^r <4.4_uj_*Jl Ltjl>-xd?e-<s 4-a tl ..t.u 

(JJ3 (j-a -Sj-tdlU 
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4JWU*Mtft§ £ jtff fth* *1 


LgjJ^L-J, (^^c_uJl ^-Lx« (jlfl.t'v 3Ja_t_uJI ^Jl — lIJL> ^JlSoj 

3j^Ii^jJI l*J ).Ll£^ 4 l (j,—9 4 4 jStl 

J-4.3-! LlO _> 1,1 xC, Ju$j3zja ^1-Aj i4_Ls f ^ u3^*J! 

.(J^jlII IjlA jL>oJ ( Jr 3 4 - axa JI t,u 1 i^lm^a 4-J jU>J 
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> 


juajJ 4 —j!jl> 1895 j _ ft »j 

j <^c 4<Lla1*J! cjI^I—cuj^VI l j r ^ 

^j^_L=l!! ^j- 3 ^ jJI cjLc.L»— 

t> Jl£. CjVLst-0 (jyS ^Ljlxuj^U <GjJo* CjI rtj tWl 
.c1*jJl>JI >, i; «lnH 


4LJjVl£&lA2£¥f. 

4_tie_) ^.i,«n*JI IJ A J^-Lx* ^-&1 *ui 
(J.. i^witI (j 1 j jf. tc 1 . i .4 ltt I A J 


jj_j| fJb cUk 4 ji _uu3 ^JJ Jjjlj 

a l jljj :^c_Aj J JJ^>JI j. II IJ—A cl 4 I C. 

j_uj t ‘ 0 ^ 3 : ->Lh£ 

L-i i l ^v . t 1 1 1 l£jI-4 1 

3^>>! 0 —*A>1 ‘6>^^ o>>- 

iouiSljjJ C^-ujjj ‘cr 0 ^ 

. ^1 111 irti A ^_i 



ul j i j in n ^ ^—S') 

4 \ ... 1 . 

-• <“«1 * ' ^ 11 

J_je_IL 

umL> CjIj, j t ~1 11 (V_a 


6i*^ J-i*-3 <>i$-^ 

Jl*_> (_^o l^_ja VI 

<>a J’>k Cj' ^j m 
1 4_i_}!_»_]( 4 j 1 t «» 11 4 .>■ miVI 

JUJaJI t ^Jj Ij-A 

5J_^wLj Uj_J <j-a 

^ILlI 4—j-Jjfr i*~> H lIj!—>. 3 —11 
^ jJe-ImUj J-*_> I 4_i 4 OjjJaj 
«I JlA Lla jj <jt Hj>- 

uU»t* 



& jwi tU)ll 

La eU L l H <La-tiu^l La £>_<a^ 

. 4_lJuU_li-ll 4j> l!d V1 0 
. 4_Jl}^_*3j ^^yC. Lt/Ii VI uLsLxiajJl ^ 

. Lgjlj^SLaj SjjJl • 

al is\c.\ JS <_yic. JuUJI <_r^ (^3 Cj-a j-^LuaJl £bi_tliVI j~jjLj • 

. ^£^_xfuaJ I ^ -ca i - T kJ ! 

s ^yC.L>j*IiVI Jo Lull 1 (j^/LuiJ CjIj-^3 ^ i^~> a 0 
.^jj^ll ^LuOiVI iJsl. uiJ^I ^ 

. 4jj^_jJI cj^Lc. Lit! jI.CTu! ® 

.dljj^jJl Cj^LscjlI! • 

^Laf <—jL±JI ^Jl9^ <4—j ilall 4_*—uaXI j.jl.la.111 ^ I J_rtl 


..L _ LM 


4-i.gitJI djlrtjVl^ 4—4_La-l—cJI oVUc-ll yQ JUJUJI ^ l^al J^tu —<_J 

. 4_jj^_^JI 4llkJ! JLiJjjj 

4_l!j1 OLsLL:£I yQ cULJi tVj-A 4 _j ^»U9 Li jjuaistu-a (J-j-uadJ <_yb LaaSj 

tJLscJ.1 !Jufc (J7 ^ 4_jLz. U (JjjiaJl Cjju^-a 


William Conrad Roentgen (1845 - 1923 ) <>sujjj fLJbj - 1 



6-^Jj 
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i^MjU tibU 

1 1845 ^—d jIjjjS ^LlLj^ j 

4_OjJL} fU . <>ijj "X jJl 4j*.jJ t_yl£- (J-<^"»- (jy^>“ cLj-XolL ^-*4$-* 

• Lull! f\)3 ~i ‘ l l " s J3^ 4jlaL>. iota_cuVl 4 j*.jJ ^-11 Cr^ c? 

4_u»l*Jt 4 jjL>o i^£j _aejj 4 jljoL>JL ^jjiJjJlIJI (jr 3 Ijl_gj 4 ajj ^ <^aj O^J 

3^_Ai_ta 4^-uijjJ J^jlSLll 4* ._lmV (_y£ 4j_^jjI Lr^~ **11 ''''$ } <^sll ^£ 3Lil 

. jIjaU (Fluorescence) ^U^L-uVI 

(Jr-A (jy_>»Lwj £"IajjI {jC. 3jLlC. ij^jjVI 0j_Aj 

jjijtaaJ ill I t U <jA <_JI- LM la-A Jqw| jrybl rt~<a (jA 1 (jr^ 

4jjJl*a 4otJj _ JI/ (jm c_o>-^a <( J^jI£JL> (jt a — <-uj) 

043- (j-t.i.lnl JLic,^ . ( VLj —ouj) —cull 4j_j_Ld— uj-c 0j\ Ajuj-A 
Cu-3jJI till j \ 41j If? j.<.ui.l J)1L*> ‘~ ^ 11 ^jjJLA ^3-^ ^J^4^ 

JaJ a . ij^jujU LseJfcp iSjot-o j^jVL) < J^jI£L)I 4 t .cu L) Coj_4_ <-4 

^Ltbj ^JLtJI 41 ioj J^jISJI <*auV 4o^_uL> <“<jo <» 

.(William Crookes) cr^D^ 

la_cujSo j)l jJu_> jj ^LLu—cul i 1 895 ^Ldl jya 8 4-LJ ^ .flj 

jrL—iii_Lt_uV( 4 _aLuj 1 _Liil (jt3* <(X-Ray) 4 j<j—(_ uJ 1 i* iiVl 

Barium Platino) a-uL^ >uj 3L) oljjLJ taoUJI (fluorescence) 
.4 jjL>o d a p * jpl£J! iijujl l-sjLaj (Cyanide 

Jl ju 1 o_l 4 O—3JoJ_>JI 4_» i!uVI dJuA J— ur^ 1 a o 

4j^j_)I ^ -lr. JLc. J43- 1 In^n La J \c. Ajuu, —call 4 jl m<V L 

JOJOuJ ^vC. ^jL La -uU i 1(1 f^ySUjOJ jJb Olj^LJl ^-Ajj (jl ^jJLXJJJ ^1^. 

Liljjl L_A^ .olj^LJl u^- 4_*_iil 4 j^jjI 3jjLuo 4-uja jjlC. 4_t_jj! 

4jloL? 4_j^j_j 1 ( jA i* i lj 4_*_taVI ( j r A Ju Jl 3. jul^_>u J3 4^1 
4- t -t T ol LaIaj-uI JlaS ijJj 1 1 $~i «,1 1 L ^43 J? L>^ f*-l 4-i! j-Lf- 

4jutiV! dJLA fjA\\ <^3. 4ujiljj auuj t4_cAAlij! 4« M>Vl {^1 <(X-Ray) 

4ojj_U ^oC-5 4 c^aLJI 4 t Li ^ 1 oSJt (jl jJCu^j c_3_xiu^l t^JLc. \4 i^^aliJi 
Ja_p- t^^xLa^lVlj Lo— ioJkJI (JIa jl^XI ^ylc 4oJl_C- 3jJl^ L4I 


13 



a*«jut -JUiAii-t# j; jJi tlMlf 


jtjJU <?Axt> <^)_a 4x1j < i JjjISDI 4j^aj 1 4olaJuj 3 

CjIj^LJ ^X-l.t ujli < <iVI 6jJb Lio Cjj, a~»a u I 1 & ij i <4 j^ju»V| £ya ^jLuaJI. 

. JplSJI 4 j^_u ! jljjjtj JluLu_ujJ-uM_j ^jjLjJI 

^-AjggeJJ 4xar-i.uj91 t _^l^i».l (_ylc Luoj I C-d-liujfbl 

^_4,*fa>J _ 4 I 1 J j.&a7iS 1 ^\ 4jlB^ Lo t^lia t il 

♦ 4-t-u-/-uJI 4 jk_uiVI ^1 a 1 Lrn 11 4-JLv ^yA^aJ 

4ivjj AjJ {jy Jb (jr^dJ —jjjjuartU 4jj»>*J J 9 I CajI£j 

.(Anna Bertha) Ul 



\j^_u UT : (jJu >jj At) 4_iAta 


I A • i.^ l 


Jl 4_t-<!u^M A>.Jj dj yus )Jj I 

(■■■ a juauj C ^5->L>- I_£_x3 ^Iqj^ 


431 lIuSTI £ylc, 1 cL-t>- JLaeJtl I JlA c__»jL^HJI LkAAJ cJI^j fU 

4i 4_Lajw^Us Jjl ^ya, — Cu\ 6 JLaj cilllij < 1896 ^L*Jt (jy ^ ^3 I j A 

.4jla 1V| dllTJ 


CjVL? c_li £__uaxv ^^3 4AjLfc 4 j-cJxi 3jj) .**<1 4 jI AJ l 31 _^rXV1 IjlA 

CjLjVjJIj I—Jjjjl ^^3 c.LlL>V| IJ_j tluO- t4.j ilnllj 3_ ojIj^j Ail L. -U3j t ^'V 

( _^dLu 3^J! (jVSLo JuJL>o ^j9 4jj-U^Jl 4_» tiVI ja 1 jjelu/h ^JLxstTtJL 1 

jljjJ .*i La £)Lc^«u< . (^yAjLuall ^ LjO > 1 >^yA 4 ^ _ .,. > 4js.I yzcjuji 1^ 
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ij' j c r JaJI CjVLjc-4 4_1^ ^JL*JI iJ7 ^ 4ji.j i ntl 4_*—ti/VIo 1 4_tlaj 

La-1c <Lj-Lu-uJ \ 4-A-JL Vi ^*1 t uL> luVi ^j^ j/rCt Ji i^jlij-uVi L ^ l a j 

.(Radiology) jJI Jqjjl j 

juaaj 4_c_l ii^Ji ^is 4_i_LuuJi 4juIiVi ^»ijJ*u— lm\ Iju 1912 ^L*JI 

SjjLd Ojblxxo I^ 4.J ij 4 ull 4jtu!oVi JLiJC jjjJ^j Lo Julj i_lU _}L*_U 
SyjLv (jjujjj <JL_i • 4-jJlx. i^ojv.i 5j J—£ CjI j 4_*—til ^LxjJ 

aij^It^jJi 4 j*-j.} (Jlj < 1901 ^L*Ji IjLA 4 jsI— iftu£i ^Li^-iAii i ^2i 

jJilj . 4 juoL>. i <lr>ti 4 -iK (j-* L_-tiaJi 4j^it^iji 

yjfcLu j <if LuUL) ^-J^-j-a 4_u Joo {^js 1923 ^UJ! ^_AUJ1 

.LoLi 78 J! 


Antoine Henri Bequerel (1825 - 1908) Jj^Soj ol*^' - 2 



Jj^-u 


. 4j <j\c. 1852 ^LftJi jJj ^ tii\j£ 

c l j^XJI JL>c_a tljLfcjVl (_ya JLjJljlII Jj^oj jly i.-1-o oJ>J>~ j <« t jJi9 

f-1,».■^■iTn.tiV 1 Jj^SLu JoJJU _(jiSJ I o jJij lJj _iTuT^i La Lu 1 4aj^_g£Lli 

^Phosphorescence) ^ ; ai_^iJi (fluorescence) 
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a^ut JdWtMAiff 4 jWi 


Jli£. jljil l (^jLc. *J-LO <. t, »* > n (jrUj-AUiil (jOl_A 
L^ikjli L-Jikjh djljLijVI (jl ^A (jAJj-AiUfl JLp-jJi • 

Jlaj Cx*3^]l j-qIu-iU Lq.I a l ! I ^Iau!u1x*(V! 4JL>- ^-jL*— iuJl 

. 11 (_^S_IjOI 4J to* ^yjS ^-J t xHiIt 1 j 

^z-^LIaJIj jlj—U 43l_2tjt —a Jj^£_ij ^jljJeajf ^Uaut—tuJj 

^ ^ —j l.<il~J 1 <^tVI (Jo 1-.UI 2 >^_aL^ l /i , : ‘,"i < \ \ d At*<'>• t, I 

^I 5^-aLLd 1 * j** * *( Uranium) 

JLaj 0jJlj <L»\_stjV VL<^Ii_uul (J-Ujj * I jj_J I j-Lo ^jjQ 4-C.^Ju-o^o olj^JLJ 

e-j Ig (X^ju d_i3 [^£,^3^3 _tIL J^ii djU.1 <?JlA j-loj • 4jI_3j 

^^yJj-i-oJ! ^ia_i-4jJI dJUg< dJLA (j. rnrt Vn ^3 -Sj_ 9 <<jju-d— 

^3-ojIj^-JI £-—JJ*-cuj qAI 1 I JlA Jl A \ lr.r I ^ A 

I ^ rt 1 n^aJ I ^yO—JLA ^Jl ^ Alio) << *1 .^111 4jt . ujL> 4_J 1 j 

^^juoILfl ^ m — t^it l ^^-ti». l L) 3 JlJLo ^)_uJjIj _ ljj CujL£ ^bVl 


^ oa * 5 i^£- 1 —Juu 4_ii3 ! j»c.^3^dJ I _ sVl 

- t-u-dj (j^jl - «_oil (^ia-ua^JI Ct-^ 4 — i5>J 

. [4 t u A.) 4^lu^Jljj 



(^j-A cixAj-t-ll ^LtuIiVl jLj! L^oi^.j j*j!^_JuJI 
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j) ajll jJ-(j| 3 JlA1 mi.U <? Jugj j Ml ai 

43lli £ 1 1 in 4_*_iii I ^Llj ^A 4 i0t ^j ^ Atl ^l^jVl tjj. 1^. (^Jjr i.utl 

♦ (_^j1 ^j>>j a^JI Bj-Allaj L$J i^y*-£ J_9 

4_i£ I^c.^j^_AJ ! ^_j|^_— luJI ^ is *^Ljft ^LUu_t_oVI I jla (2)-^ 

Sj-1 ^ 1 let X3 (jlSLo (Jivl J5 CjI 4 1 i u (Jjjljjj ^JfcU nijJ-jJi 3 JjLo ^yl^. (_yjJ! 

4 iuiAj jJLdJI ^Ic, /^yL>o L$j I _iIuJI ^fa-L4.JtTu ^ Lft ^LjI 4jM^ 

(jr ^ 24 I j_A 4Jal_(1^1 (jja 

.^jJL*JI I 1896 ^UJI 

j Lo 4iL>. LlI I ^ L»<Ia I j j jl>J I ^y.4-1^.11 *—3—I I jla j L2i I * ^ t j 

£_/J cLoVl <?_LA ^^yft alj^x^jJI 4J1_i_uj ^L^jI (J 4 Cj_jI£ _£ 

-(_uV Jj^Lu {£jjJb £-A J_4_*JI ^yjj Igl^Yt te <(_£j_^ ^OO-J Lgo-jj 

( _ T c.L lAVI JoL! l.IJL SjujloJI 3j_aUoJI 0 Ila 4_t*_<_u3 (JT i^. 1 ^iuij <±xoe_Jt 

.^Ubi! 

u.a 4 ajuaj CIxJlj. (j ^1 a Oj^ 1 I JlA ^yA (_t^-^- A - t -"l 2oLJuJ (In a 1^ 

IjiA (jl (_£ 1 < JoJuJaJI jl 4^jl_jjaAj| CjI^ j t"i U_> j3 ULj (jl (j^_i (j-* 

(j_/0 C UJUlA I 1 Jl-A (jl (Jj^5v_gj i a HI 1^1 jLxiJ^ . JoLt!uaJt * lIi^ I 

<4_jJLaJ! 4^UU Ji>o jj,s\* 1 4jjlluJI 4jtJu/Vl JjLu 

^-uQJ! 4j 1 (^J!Lq ^<ojLlol>JI (jjz jjK 1 ^ 4^. c. rtl*i^j 4-tfL! 

<4jj-?- mi 4 CjLcj—i-ujv. O4jI {^1 —t njU>l i t U Jloe.ll 4 j^ 

^ c(Beta) liLu^ (Alpha) LoJl cjL^j — < <1 ^ juu 1 ^ Aft c-^ft^-c t _yiiJ1 ^^_a 

Jl 4_4 _uoLI>s 4 Lj^jolt SJoL>. I JlA 4-ftLJliTt^l (jyl^. JIj 

. !^jJL>oIj 1908 j»L*JI ^_yft 25 * 1903 ^L*J! 


Marie Curie <Sj^3 Pierre Curie (1859 -1906) l£j>-£>-* u - 3 

(1867 - 1934) 

3—tijl scjVI (j—a j jjljJI \Sj3 ^ j jj> ( _y-o4j^aJI .>-1 

4.ix^ o L>> (—ftLtioa^l (_yft 4_ii.I J-^-1 1880 ^LaJI (jy^ ‘4— 

jJ/o <iuj^ o^a- 4 (Piezoelectricity) 4-Jo^-^l 4 uj>^5L!I 
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1 £ j*Jt ttMXl 


US' ^ ISLpa uLuuJio d< **-* £_a3 La Jl 'ic. dj ! j^AjJ \ <?Jufc £yA ^jy^t jLjj 
<4_i—co_iiaL ljlJLI £^_ifcLio c ^_Li 4 <JLjL%jIj ^LaII LuojI ^LLa*i i <>l 
. -51^-11 ^yAAJ £yA 4_U_u_l1oL ciJLI CL»JI 4 dij J&2 1 1 ^ J a 4j^ Lj 



l£j^ >thh> 


< o (_^jLa 4 jJl1!^jJI 4j»-ljj {yA 3yj tsa.fi oyjjQ Jlaj 4_j j 

1JL) t (_£j l_AJ ^ 4j (Ui-L>j I 4_J L-aj^)-3 JUU Lq_j_9 1 I 

Lla IjlaB .411^Jjj 1—gj ^JL^J I CjVIjeJLI 4jLst_>1 4_ 

^L>- (jy^ IjjJl^ 4_a—tiuj£J,l ^c.L*— llV! lL> 1—tfLiM 

ij^yjJb (J-tB {yA dx-a —tio T t^l Ju9 3^_AliaJi c>SJt> <jl yA ^ If.j 

y La 4 _Li.< u ILi a If. 4-aj^-AJ JJ3 L» ti/V I da 1 uuJLl I ^.Ida i*r\ A y La 

cth ,,Vi<1 —ujV <lLIwLJI L^Utj! 

jJLuaJ yju^lc. L$J_a l _y^\Jnc"t.tuJ ^^iJt f L>Jl 3 Alt fj] [Sufi 

^1—>■ <jl ^ y-U L AJ a ill —jjIj^J! (jjL *_a (j_a Lc:La_tIij 

La l_LL>- ^1 4_*_ CuA ^jJwl y iSiVlc. ^Lc. 

<(Radium) ^jj!jJIj (Polonium) ^.^ir <Jal_ 

La-Jj^J (. ■ rt ^rX l.l J i <~\judl ^ t_£jI iS)^- C^jLa Cu-aIIo! JilaJj 

.^LccaVI \^ )\n^A IjuJ^j 4Jjjd 
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4.4 j^alJua cL^-uaJI ^ya Jjy 3jjL>- j-uu Jti* 1903 j*L*JI ^yaj 

^ySy JJSj . (jy X.l t MfVl ulaLuitl (JLrfc_a ^gjUfcjSf 4 j5c_lL) Jj^fLiJ ^yiA jy 
t( jj^U.tl ajj-ig. cLul j_ij_u CijL>J 4 jc_uj CilyL-u (Ju^l!b L* Jl*_) 


<J^I till ju (j3 ?v.tJ L-u-i^L (jjjjjjjJi <u_xaL>. ^ya (jiSLo ^jL«j cJU»—jia 

. 4_*_xsL>JI Cy 6 Lolc, 650 <J}L>. 4 jI£JU oJlA <Jjir»o Sly*! 



LfjjZ l£jL* 


^lc (Curie) J<aAJ ^^.LuiiVI t.. <U11 j^LIol 1910 ^L*J! 

^.g.1 • i“.Vi JoLUl ^JjL*_ 5 ^yJI ^ ^ j\ cLLUl ^yj 1 ■> a 1 4j <i«L-uVi SjLv^Ji 

lyj_o3 (Radium — 226) 226 — —-plj j-—^-U yJaxIl ^ya _*J 

4-jjLU! 3yd! 3yjL». ^jylc l£j^° <"d L$£ .grdljJI yj-LA 35 —$->J 

LiUju Cx^c-y-olj yyu^Jjdlj Ajj^lyll Lyal m<~i^V d jaj^>It ^_ya 1911 r -vLtJ! ^ya 

(jl cillb JL*j t ~, r i U" _ t_u I JuaJj . yGyo jJjy) 3yjly ^ _ [c. JjuastJ yai* — tl< 

^ya C»/4y l^j] yig, t^jLLsjj-oJl £^Lc ^Ll3t**i< ill cLiL^-jLj 

^ 1.. 4^1 'tb ^^yJI ^jJI (_ya 3^L>- 1 .icu> 11 l_j_i_ ujj 1934 j*Ldl yiJy yo £_jlyli 

(^1 ^ I j Al u d <^y* yjylt ^LuIu^L) (.. d - C l I y3y» d I ^ 111 j lyl I l^ilm ( 1 ) 1 ^ 

4jLa^JLj 4 _loL>JI CjUoIaIJ!j y-ulyaJI y£j ^d iiy>- <4ag.LuiI/yI 4jfijU 4J_u_uj 
Cj lyoO!L 4jaytii JldiSI ^ J^C. lylaj t Jju Cj J Jl>- JiS yjyll ^L* — ili^/l t yo 

. cJsjJ! uiU^ ^Ltali^LI 4 j*» 
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<L*Uf £/<UI i\**V 


Joseph John Thomson (1856 -1940) lJujjaw ~ 4 



(jj < a a ^3 03-^ <— 


J t<l L njJ J i (jj-(-tiAJJ QjJW L_AJJJ^. jJj 

CjLludLjjJIj aJi • [j3L>ob j3 < <i muLo 4_u J_a 1856 aL*JI 

St £ JlJj_ucL£ 4jusLv (jT ^ 4_u_ulj J 4 j*J_a ,^-Lc. ^3 j3 < a <~i iLa 4 jlaLv 

Jajz. 1884 >l*JI (jr ^3 . L^-iS 1 - A.lt 1 ' oLJjjJ! JjlsIjj 4_l*_aL>JI 4lculjJ (jt-4- 5 ^ 

' H 

. 4jlaL>JL) clilj-uit-4 Ijj^iiifljjj 

4jl_=tjl 4 jlx (JJj.ImiI 3) <Jjj cu^Ls J i..i5v 11 ^JLjJI JLj <—Jj JLj ciJliAj 

4-*_ti}U 4^1 ,V£I ^jjubjj JL*_>j 1896 ^L*-II . 4a .a ut ULulajj^J I 

JjjlSJi AjjjjI 4_*_tM j_j__t.ti.A3j SjUJwti 4 iCj 4 i ilAJ Jawj 4_i_lt , ,J i 

4jjjl>1 Ct^" c-Jjl_>u . JjjVLj Aji^-uajj JijjI^J! ,j_ a >1 I 

4_*_ti Vi aJJb ^_Aj CjLu^ajia 1897 ^L*Jl (jj —j uajj ^jb.1 Jjjl£Ji 

<5J_A (jlj alLjLaj— uaj>JI aJ_A> £j_o (jjfvTu 3j jJ I (jlj 4.3-L^Ji oLcj tti> SjLlC. 

. 3jj_U J l uv jJI QjfLtl <—>La. j ., i . *i. ‘ > J I 

(j^ijJl^Vi l U-%. Cj. n LaJlo (j^Jj VI lyuus (pjsVI <be jus JLaj Lc-f-3 lIuj J_aJj 

4_toiAj ^LtJi {^5 .olijj3£jyi L^Jjat. J5Jl 3 SjjJJ 3ljj -5j^*j C*jJ (±t-p> .dJlill 
Ci .aa ,ni (_y^i CjLaj— i_u_>Jl <?JlA 4_be— ujJ 4ju£ ^-uLl£ 4_>.L>o Liajl (j if I 

JllAI 4jI tlrVl jijLA-A3 4,iSLo 1 C-tJJV 4 Cjl3jjaSUVLl JLtJ 1 AOB 

Cj L a j «t i ^ Jl ^JlA (jf LAAOU^ I La^ t 3 jaJI ^ jit A ^ UA-Jolli^a Jb^As ^j iUl 

. I 4 J 4.iKil 41LLJI jIjlaa uLg>. ,jja ^j^wAJJ 4 lauSJt 4jJL_o (oljjjTt^JVl) 
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JnfeljU 



4juIoI 


4-jj^ ] 1 4 J jS . 1 I 


jL-u^. 




6 JlA 4j iS a jJaj 


oljlil! j-—J^-aUi JUt-fi (jr^ J in 1JJ iCjLv-J—<- tu>Jl oJi^J 

I jufc 4jj_lajJlj 4_JUji-li 4 jU*jV ^ ^ 1906 ^LlI! (J ,j^>. 

Jl_5til £03 La jJtj tSjjill oLj^SLo Ju>J CjLj^pSJVI 4 JsLAj£! 4stxoj t JLstli 

1940 ^LJ! uif. 1 30 (jj.i-u.ajj (jSjj .5jjJI cjIj^SLo 4_uLj t—ifiriSI ^La! 

.(—ijjjJI L7 A*1\ (iloe-Jlj 4i^l_>. Laic. (j-uLuj 4 juj 1 j-^Lu j-*£- (j^ 


Ernest Rutherford (1871 - 1937) lw>j) - 5 
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Ji jfcll cUm.VI 


tbjf (jy^J *1871 ^L»JI O-uUjJ jJj 

4_LaI La 4jt-j-jJraJlj iZi Lijuo ijjJ I LlILc Lc.^_u j. .^fcl l£^ 4 _*_cL>. 

<J-a-C dt-i^ .. i I^jlL>o| iJT J9 £jUj-ojalfs 4_*-aL>- 4_<—uulj.} 4u*J_a ( _ ;r Lc <J^jua^cU 

t <n mi^ a j-i AJ 1 ^JLjlLI I JlcI . n 4 

5jjJ1 JL»-c (j, 9 4tJI 43lfll <OljL>oj cJ! 3 J La ^jLcj <_uj 

I JlA —t-ol J n4 .^barei i_ulj 3j! JL>- «4 jjj_L 11 *.1 j^oAJI _s l j . St 

^cLt—ii/Vi tlsl_iuJI Sj-aUu j _i_u_djj Sjjll ^JiUi i^^LJLl i *1 ts^j oi 

(J^3lj1 L Ji—ucuj ct j^ul)j ( <V*fG (jl U“ (nl 1 —<£ ^Radioactivity) 

b_u 4 jl^!j (Alpha Particles) UJl 4 j» _: LcU_j,j 40 juJI! uL , i 

.*£>._£) Lt^ui L _3 U£ ^(Protons) (BetaParticles) 

4_u^j_ooj LuajI ^L9 Lo£ tcibjjbi t j-u-^-.LV JL*j Lc_i9 L^-A _ *Iuj£I ^yiJl (Neutrons) 

—t_*jI ciJJjj 1 1^l_s 1—iLSL_i_ijlj (Gamma) LaLc 4 _*— Zu\ 

^jlII (Paul Vi Hard) jj^Li 9 La^-l I u ^^iil eubcj^bl 

*J 4uij_>-l J^La* 1900 ^L*Ji LaLc c_a—jj^a Jjl J utj 

0JlA ^ iaJLJ «jl Ci.i%- ^-t-aic (j^a OjjL-aJ! 4 j» tiVi ^lc ‘-jjLstlll 

JLa*J l.a ajj — LaJI 41 boj 4_*_ii! — ^jL ».xbbii,I JLscJU ( Jjl4j l_ 9^t_o 

♦ LaLc 4jull ^ injUbill JLatlL) LfiM-b) j3Q3 V <U-uj! 

4 J 3 L 1 J 0 I i 4j ij „,u u 1! 4j» tojVl LaLcJ 4_i ujj 4_* cuVl <?JlA ^I Jj 3^J 

4j^bfc_a_uol 4_J_cC cLul ^—9 £—coil ^usujlII SljJ ^j^a bjlilj j J-uoj ^Jj 

(j-a <u 4JjUi Luajl 14j fj <-a JI 4_*—iiVl (Jj-a bcLu-o 

club Luajlj 4-t-JuJU LutJI (Decay) lj L,a L^J^L>* 

. j-bJll (Half Life Time) <~luaill >^c (Decay Constant) 

£-—uiiJ (_t^JI 4j»—t!oXI ^-u^LIaJI c l*.jLLj (jl J5jj—^J-L) ^Ueu— ljj I I—a£ 

Ic. (J^>u (Jj-« \Sj^ * J-^ 0 Lie uj} j Lujj Lil I (Jila 4 j _tl*-a Cj 1 

J^U. (JjjU ^lie (Thorium) I j (Uranium) ^ 

cdjjJ^ ^JLtJI SjlcI — uM ciiljj (J7 x.Li ai>»V1 4uLac. 

gl i a ^vI I (Jjjj 5yuL>- *(Fredric Suddy) ^^.u 

. 0 L 9 I <?I^jj^Sj 1908 j»LaJ1 
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t A. JLflJ < jIL-m Juj l * 4 jl«L>. 1909 ^LlII (jy^ 

CjLc-ujoj>JI u*lf.I (j! 4 j1 Lajuu lLx>-Vj <L^JT C-iLaj—4_*_i5j 

JL5 —ui^ 8000 J£J I Jl^I^ Laj curw jUi —uJI (ly 5 4_3j Gill 

cUn^ jj? ^~iTu.iil BjlaLuJ.1 ^jla tuaL>J! ^\ jGjI jl C.G— uu 

^yl!! (jr^J jJt llft-L-djIlJ dJcx -jJ! <Lx>-^A OJ-L A jLO 5ljJ j j r B J oljjJl 

yB Li.~L~i C.j’v tL^j ^JlLxusI ijl t rtl^Jl t _ J7 JI o JI jGj IJ L_SjJUlii ^ u<i>jj Cil/oi ^JJ 
CjUj^GSLIVI jj jG U-Lu 4i_3jJ-flll 3lj-iJ I (j-* jJ£J 4 _l>^JU Cjlirt—jJI 

1 >>>♦ * 0^3 *|3 <-uj 4 ji—lj/!j oljl Jlxs f^B dJLA J^_>- 


. 4j 9 a jJaJU CjLc-j _ux>JI L$J^_>» ya JlAjj OyxS CjLc.1^3 L^-oj Lc-d t^yaJtjJ 1 

. ^B -^usyA yJb 



. a <«Vnl 1 ^2 o I jjJ I yo SjjJJ y^-x .t*-’ y 

4 G 1.1 -*■. a CjIjIjL-s ^S) lZjLj^jGSJVI jJ-Gj 


}3y * 3 (j-« (_ 7 -^- <jVI 4jG-U Ij-A (Jlj Lay 

fJUjl Jju LojlB 4l£ot <, (JjJju iJUI CiTr ilij <ti_u 1j jJ 1 l ya ^alj£,Vl 0JLA (J£ 

. aljJJl J:^>. 3 J J ■> a 4^U* CjL^j —LMja jy jG Cjljj_p£JVI <jl 3-^3 J-^3i 

4jloLw |Jjo1ju 3 (jr 5 4 njh*ll 4 j 1^1_uu^l >>-b Jljjjljjj ^L& 1919 ^LJ! 

4jjj1 i__9l_lGj du> l iS33^^3 t—^y-C 1 lla JI (JjJ-iTlH j-j i •‘it I y-Aj 

clAflLij ui3j iiyLStu u^\ j is^'ic. 4j^jI ^GjL3 LaJ! CjLcj _L^jstJ 

.SjjJI (Fission) y In m> ^b ^33^3'^j Ijla < j I 
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1 it\ ^JL*JI jI^jcj 1 937 j»L*JI {J ^S> <Gl_3j JutJ 

♦ Lh^J <jr^ J - L L j OJLA ^. L U J J 4JjJL4 


James Chadwick (1891 ■ 1974) qm*±xs» - 6 

4_Lijl4_j 1891 *J! ^ —>LLxj^jJ! ^L^uaJI IJ—A jjj 

fjj. ic. I 1 91 1 yj —cu-JujLo AjloLv ^ Q y\ giiuJ 

Ijj&jlj <>jta—t-a! J_>3 —>. ^j-* 1913 ^UJi fj —J3 yxl t_a^U1 

y^up*- 3->L& ^3LaJI j_4 J-ojlU Lulll (_yJJ ij^^LA-iiLVI JoLuaIII (Jl^» 

j. * if ^ o/L _*11 tJJ —C.L* iiiVi <—a -JlLSUI ^u^o-uoj ijr ^ ^_a !—lu jjl 

.£rdjj 4jusLv ^ (Geiger Muller)^U^s 




> «-LT yj L<4 

tjT c.L*_»iy 1 (. a i.1>l$Jt jUJA« 


(JuLiiJ ^ <.o o 


^JL*Ji £-A Ajlstjl $ <GL_ulj_i Ja-ol^jJ 1919 ^L*J1 1^ll>o] ^1 jLc. 

Lylj >^LLlJ^ c_)jL>o (j? —3 Leo L3t_>oj <£Ju^jjoI£ 4_eoL5e_) 

. Lilf Cil 0 j < tt'sej L£j$jI i_3 JL9 I^ya ^£jjw \ yus\- 1 £- 

lLijkV Lo jJf. (Neutrons) oI —jj^iLuJI — ju£l 1932 ^l*J1 ^ 

L^sj^ juj (Beryllium 11)11- a^Jj^JI ^?r aj^jI »** il i' a < ** 11 • i < l 

(1jL*_u 1 ^ ill CjL^_j_ul>J1 0 JLA £jl Luajl <,In*wV Lo£ iLoJl Aji__tfuLj 
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cjljjbLlll < 5 j-A ^“<r< i n\ jls^ .jjjjv.? ^■i^Lic 4 j^j1 q ji (Protons) cjLj^j^j 

Lu^ 4J_>ljLia jjl Jb V 11 — 4 j^jI Qja CjLa x -uj > dl jjl 

l^in Lu JL».jj V n,i j_i-oli»JI 4 j^jI 1 ^ 41 Lc_a 

<j-a K4j Lc>s 4l£ ^jLi-uj jjfj 14 / *» <UI 4_x*.jJU 3ljJJI Cy^j 

43LU JloAj t-l-t-K < 1 gt a L^a JLipLul 3l^jjl £jL>- CjLj^j I £_3_5 

CjLj^jjj-jJI (. < <n*i^3 La 1 n <3 i^i Jii J —luJJ i* jLuajJI IJLA 1 

^ Lai ujLdi <_al—I j^VI IjlA ?t-~3 JLaJj . Sl^xJI £jL>* <_yJI 4S^>JI 4_9l_L> 

j_i^dLl»JI 4j^jI ^j 14 Vi J5L>- Qja LlcI_Lu^ (Radioisotopes) 4 * da ^jLUj ^Lilt 

j^usilc. oLij^p-uJlj S^aTu-u-U 


(Nuclear jlU-ili^l ujjL^u ^Lo? 1 *» j^a La£ 

Jla jLU _tlj^LJ 4 JjUl}! j~u^> Ll*JI 4 _^_}l <_ 3 jus 1 ^^4 ^aiu ^_idljFission) 

;LU_jiuVI da, i**• jo oLjj^iluJLj (Uranium - 235) 235 — ^3 jilj^-dt 

4_>3^jJI Cj^LxLaJU — xa-uaj 2^3 4 a\c. duLt j ^j£Ji II 3 < nl * n~< 11 ^ 

SjJiU. ^Jx Jjua>. <! jla 43 Ll^V II^jjl2jj . (Nuclear Reactors) 

<Jf^j^xd 4 jl>sLv (J-njjl 4 < aiJu ^L*J! ‘ 1 935 ^btil 

3Jl^!11I CjLjV^JI 1 n 1940 ^Ldl jLj— uu\£ J-aJtU 

p LcyU 11 £_a 4 jjjJJI cljL?eJ^M jLse-a jLjlj 1 Jl-£j 4_tSo^^Vl 

CjLjV 3 IU ^pL^jLxs _l.fl.) LaJjuj .(^ydJjjJL) ^1 >*LjJI^ 

,^3 — uj\ 3 ^ 3> dl ^JjLlSJI jj^Uj 4_x5Cj^aVI 3jLstlll 

1 AJ c-Jj-tU ( _ ;r 3 1945 ^UJI 4 jjHI 4-tlL*J( ji-ljl 

4jLaLfej (Jjutil cdj^^l-iH/ ^Lc <_j^_>JI pl^lil JU 03 .IjLJI ^S’ljli.ljj 

3^3^ U ^ 3 cr^ cAP f< > 'j 

. La lx. (]^LaJ 3 4^^Lj jJ-iJ (J^- 1974 f.L*JI 


Enrico Fermi (1901 -1954) ^ jSL^jj - 7 

< 1 90 1 f UJl ( j-a j t al i < n ( _ 7 _aj-x3 ^LUjVI wiJj 

Ij^u 4j_aL>. 1922 —*JI ijr Q pU^xAil dj3j£jJ1 ^—lx J>uajw3 

4jual_^J U < 11 plj^jrtU I jlj < ill \juuoVsc^ <jJJ J JLxj J-aX ^aJ LdUajL) 
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uui -jwiAii-t# 4 [j^fv at 


^Jj-) I JLoj 4-u£jl_>JI j3j jj L_)jl_>o \j — l\Ju uui Jl$ a t Lajj 

^ 1 J'**- j _i^sL/X- j-bjJ t—S.J-gj L3J ] CjLo-J-uoj jo^LlaJ 1 

. L^J 4jjjV! uJ^-LaJ t-iJJ ja \ g 4 ,V t < \ 1 oLjjj~i.ij.il ^1 Jiifcjj-L J 



C JT^Jr^ 3^t>>l 
l^Jjj (J^ 


< .3 JL l-^JJ djvLsejJ 1938 jaI *Jl J JJJ 0jjLfc. ( _- r iC- J :9^ 

4-sjjI jLLa— Olj olj^jjLuJlj I —Jl5 JlJu 3JU j...uo \ \c _ j_>I ^ 3-jjlaj 

1 4LiIguJI OLjj jILil! L) I 43 _L9 J- lC. —235 ^aj-uIjjjJ! JlLc 4\.i3j.l 1 j — 10 1 <• H 

(jf-S j-jSojIUI ^1 ^Aj-ijl jjjJI 4_j I j_La—O) I iJsL.n’i^'VI a 

^Jlxll i^JJ-l Jj! *Llj ^— £ JjuiJLj jj>uj *4jjjj O^Lc.LL4 *1 _iJJ 

ijr 3 j_u/j— cojJ5 ^Js 4 j < \,jj^oVl 3 jLseHll oLj^jJLj jAlf^j.. Ju 4 jlxL3c_) 

. ^-oj»lS (jf ^ ‘ >'J 1942 jaLaJI 
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jU « fe w«* 


^jjUo (JaLlU ul 1 3 j.laj& i.»rtlr. IjJL>. y i~ttj U j— 

—tUl! ^.-lUaJLll ^Lljj (jyJJ 4_flLia^L cl_J_J^3 —tiu 4 —1jI_A 

^Molybdenum - 99) - 99 ^ jjlkill <>j _ & t Lr.Lit-o 

(Techntium - 99m) ^99 - ^.^x&rJl oijL-J^/a ^ ^ ^jJI 

(Iodine - 125) 125 - (lodine-131) 131 - ^ ^Ual 

(Strontium - 89) 89 - (Phosphorous - 32) 32 - jj,.a 

cjLvs o~'5e_i3Jl c. I^>.| ^js 4a2u>q^jUqj L^JSa i (Chronuum -51) 51 — 

.^Ca^lll (-JaJI (JLseu* 4-j iU \ 1 

f ^jJI^ (Cobalt - 60) 60 - cJL£)l ^L^VL> 

cr ^3_i.tU 4 _J.aaj LcLc. 4jl2wV £_—ljxa jJuua < C i-LL rv J | j* IjjVl J-Mc: (_> ULp.i 

. 4Jax<jj»Jl 
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^ i-i 4 _jV^j t _>-o«L*jJLa ^JJ 1944 ^L*JI ^3 

>L a C-^a ^ >"■'g ' 4 Li-J 1 JJSfJul I c_Jj 1 ->o <LajIjl 1 ISk—j^aL) 

JLg.* -4-1 I jfjud£- -^\ ts> \ 1946 ^IjtJl (jr^J < 4 _j^^_LJ i JjLiaJl _ jjV 

^ jj(® ^C-lSj-j-tlL 4_*_aLj£j IjLA ^3 (Jt-u-lm 1 (^jJI 4_jjj)_Lll CjLi_uljjJI 

(J-uolj jJsj <4j_j^jJI cLjLstJ^U JL^*_gj JL*-> lgu.4 4 ILu 4-cuJ Cj J-j-C. I 

t£ 

Jjfcjtil j —JeLjljfcj\ ^3 - ljj Cu> J^J J 

4j^/jLx-g 4 ^ALSLi— iZj «Lt_gL?tj ( j^=>LisJ! (Cyclotron) jJI 

4_u^>l_>J! JljLstjVl ^j-o JljJUlJ! tjf-G UU 

— j* ^_u I j^_xJ I cL_j^j I £_.—a 4—aJCLseJl t Cj li5 UaJ I Cj I ]i O \ -jj^ju_}J I < Jx. LAoj 

^-a J. I gfl 28 ^ 4u£Ljj-a^M ^C.15 Lj— ifu 4 Jj JLgj { _ 7 3jj Ju9j 1 235 

. Lol_£. ^yV <-u.gj%.j 4 jM^ ^JbL) ^-aX. 1954 ^LaJI 

Ernest Orlando Lawrence (1901 - 1958) joj¥j$l Cu^jjj - 8 



jjjujlj jJ J_L)VjJlt C-c-t-u-Jjl 

jJjtxl! > 4-V/C-a 


4_Lj^Lgj 1901 ^LaJI ^3 (jr-u-S ! j cj ^Su^aVl Ij^_lA5I JlJj 

jaLaJI . 4u£j^aVt 5_L^toi.t oLV qJL> a^l _5 Cj^I -w gj 

4Jj JLa-.' Jjj 4-*_al_>. ,Va t ^_2 <?! ^^Ti5>jJI c . .If ^ -v- 1925 
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^U.^Ur-j c. b^ .i-4J 1 4_ xlSb L&JlJLj^ t4—^j-Sbk 3 —xj 

., “<->3 ^_»o i^,—4_L> JuCJ 1— 

cjL^u. — (jjJ! (Cyclotron 03 ^“<l*Cj '»b) jJI 

4_?LL> c_ r4 __iiojl 1 ^ iC a > L«3_« I j_=** 4_JLc. tuLsLLJ 45_iiJLI 

(_C J5 9 J ^ ^U3 Lie. CjljJ 4_>jp 1 1^3 .-LS wA_Ul 4jU^SJI J flijuJI 

j^jLicxj ^-Lljl (jyif l-SJl^J! <?ijbl (3 1 —3 a Jl-oJLI ^a_j-(j^-J ^ ^ Lualll I Ijuk 

tb ,^$s Jjj-} 5^_jbw Jb 1939 ^.bJl 4_*_5 u_<3 



193^ f\.al\ ^-J9 4_LuuIij (jj L_£jJl 4j^ajJI Cj*M-»u*-U Jl> 5 ^Lof -j_ujlj)ftJ JJjVjJ* C.<-mJ^j 

(fa^-w 1 50 J^jlO 


oJ b afC' (3^-*-^^ ^aljbtlL-ub ^553 ^5.11 <L* tfuJL 1 jjLbjJi ^j-o^ 

11 - (Galium - 67) 67 - (Cobalt - 57) 57 - 

15 - c^r-i .iu<Vlj (Nitrogen -13)13- 1 3 (Carbon - 11) 

u.*J ^j.-c _ (jr —iJl 3 i(Florien - 18) 18 - JbJ'j (Oxygen - 15) 

UUJl jsL 4_>- J^r*i^b ( . tb 11 4..i i.b.11 oLuo^rt^jJi el^vV 

1 9 08 ^UJ 1 .^y-ib 1 nCi 1 27 1 j>jJ ^..itI i 3 

> LcLe. 5 / Jl y_&bj ^x- /\c. 






UUl Jj*J1 {ImI? 


George de Hevesy (1885 - 1966) ^UuJua - 9 

4_u JL4 1 885 ^UJl (^1_I.,u^j A (JJJ ^!L*Ji jJ $ 

4^wj_> J - 1908 ^UJI ^ . (tajLiJuA*) C<-I_ajt 

(^-cLc. 3ji— l ^<u LjjLILj j> -yj ' 4jlxL>. . c o 1 

Jl^CU-jUS J ^-jlU JLcl-UL4^ .oiJj-LU.t <3 -t-ldj I 4 _*_aL>JIj pLl-auSLII 

jl) jju/jjlJ 1910 —*Jt (J ^ !^nL>a| —lm ^ ij-jLk 

^Jl Jj£_>l 1920 f L*J! <■■/<■ <*ti >L<3 Cun 1j] ^Jljull 

. { jJl 1-4-0 }5> 4_llJLAJ jjj_) 



<Jx<afl JjLw lLuOs. <4a^J.I (J^.9 Jbse-4 ^L-o-l-ojA cjbtjl CjJ^p 

i 4oj| J <j ^JjL uj^ .J t VI La-A JL*- f ^-(LUoi! 1^ ^*aJl1 ^v-^Ll^a^J! (^^wtlcX) 

J jin 1 ^kl Jlitlu_ui ^1 { JJX*\ (J-uaAllj CjV$L>JU ^■O - C -'V djf-Lj 4j?»^* JaL*j! Jju^ 

< LuLl^j^ clicLij c La! 0 v^L^^_ l*3uL*J j-jI ^ZlxS £.—Cid,I ^-oL-o^Jl 

4jxln 11 CjLsejVt ^Lat jJLaLU ^j- 3 Lc^a laxlc ljuus ^y±Ljj\ jJaB cflLi aLuj 

lLlx>- 4 j i !<•> 11 (jr^ 4 1 ui,U ^!^X! f >\—uwl <^11 j (JLbaj i l_Aj*_i£.^ 

4 t.s\rxrJ>> c_)j 1 In U j) J L yzlA-* 4oj 1 j *»-A 4jtJal! 3 jUI 

Lui LlCL] 4_=t_a_u-4 ^!o J-A>s j) i^ttl ! JJb ^J (jJ-ijj La_a 

t-t.UU 4 _jj_uLojV! 3j^LaJ! ^-Aj iLuajl^J ojLlL>.V 4_Luua 3 j^vLj 
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Cjlju 4 -ftu T iil I ^jlla 'A\ —i_oi 3^£_o3 4 j 1_mjj Jj.Aaj^ 

iZf-X-U 1940 ^a.l_*j! (jy-^ • <-‘-LaJ! i ^ V . V't < -l.'U ^ l tl- > J 1 £ LilC 1 

Iodine - 131) 131 — £. iid I j>^d ! ^ 1 ju*d<—ou I ^wa 4 d 9 j jJ \ 3 j *J I 

d-JLnr j^ I ^^Jcu £-0j <4_dijjJl SjJdJ dal_Jo ill ^^um-A Jj Jls»o ^SL<s I O-p t(I 

3,.udl ^a .4 ^]l jlj.-l_J l j In i n 1 oVLsw jit_ C. cUJjlII ( j_£w$_S 

. pOdl ^ajJL) i-SU.Va^I ^JUs i 131 — £.— ilutl 3joJI ^IjuaO _c-ulj 

<3_) -djl u_x^^ ^4^*3 SdSjjJ! 3jl*Jlj ^,-dapli ,\a Ju JL*JI —c ^J o' 131 

t ,r£ 3..j5vj pa Vi SjL^oXI CjUV^JL 4l>»j cdju £ua>. ^ I 3JLujJI 

Jbl£e~4 ( *_y» Vjj SjJfcLUlj j-ui —Lxdl 4_^xuoj i _ y i^ <-t-b 1946 ^L*JI 

i v5vj-<i I 4 ] I J l^Jul I C l^j J ^3 UUmtl <J I IJ lj^>d I (J>- Juj I 

4jJ,^ ^ 1 cdabu jJd a <4_adp>JI <dp>d *Lui 4 -ujjla 3I jUjVi 4_iLt-o| JL>- 

Udd Ojtcj ^Jldl 131 — _> 3 ^jdV_3 £\VUJi JlAJ SjJlJI daLdi-J 3jUj y_a (V« 

^UJI (J £ 4jJ<ll Lu^ t4_i£ ^JL*JI <_J&$ J-» oU-ou^Vl (jr^ ^>uM-U 

. j-tTuIl J^jJL {jr ic. LaUi (_yy- diC- (jjfl pt$H (jr x^LA Jju 19/5 

4u.pj d aJl 4^-jdi ^jt In til ^1 jdtli_ui ^ys ^1 mxaj iA djUfcj? OjCLa! JUaJ^ 

32 _ )$ a -‘ “ ^'d ^ 4-A ju^y. X\ 4_*—old I jJjUatlJI —o4j! ^i —odl 

JU 1943 fLJi dSodium-22) 22 ~ (Phosphorus - 32) 

oU.^^? 5 _dJI 4 * i nil jj\ In ilt aIjlV< / i.i \ tjLuo aULhijV Jjj-J 3 JjL>. 

4Jj,_A_aj 1966 ^l*Jl ^^3 ^-ij^jo<a ^J^oalisjl ^\ t-yJuJb 

. Ualx. 81 (jC. LdUb 




<_> w'-n.i 


2UoLd( tltlrtj 

L 4 J 1 oUal d i T t^VI ^\ 3rd \ & ^ ^.i.< 1 Ij^dxd \ ^jjU 1 j_a ju 

. Lgda j LuLp* cy^ L^! o_p- <!n!U 

^.laifej-ooU Cjl^-pdl 4J—<_dLi-u oljU ^jualdl oLxij <xoc->- (jr 5 

JljJo CjIjJ— 1-0 Juu ^dsl^-aS/i ^■n.t'^e—tUd <y OiP' 1 O—d>l' ^U—JiVI 

,\a JjJudl £-u taJ ^Jl IjlA (^^1^ ^4j jLtJ! 4_uj_cull 4_*_d^! jdt-i_u<! 

—<_ii3j JlJU Lo-l3 C->j^InT> (jyllll 4 uj^ onJ \ ujlp^dl ItJU Sj.^V1 

. IjLA L/c^j ^pv 
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M-it a jUY *1** If 



4jtUrtU 4j» — JuVl ^Lv ck! Iju cIj! —<_uJ! (Jjljt 

jJalJLa 4 j3j (j—a <^Laj <^>SL! 4 _uj— uuJl 4 j»— iiVl L^jI 


^jJuSJl {_yA (JLqJL*_t_oVI l_i-A -iljj * 4jl 1 C-aITLV-AJ ^ _ j-U-JeJJ 4_Jj 

Juj^j (jylc. l^jj Jl 9 Coljj *3**Vl dJLA Cjjj-Lu Jl3j 

(jl$L*VL» 4 jJ (jy^- 4 _j_u©^jlII jJaUii! (_ya _iJ^*_s tUaVl 

fU . 3jjJUL A CjI^XXVjILo 1^1 U^dTl 6JJJUL4 jJaLdUO ^JJ L» Iilfl4 ^ iil^ll 4j^J 

<^t-u_>JI jJaLdJt ljj-ua 1 <^ijl ^U>»J (^jJl (j, «gjt'^lJjLl.t *-duSu£l 

^ J frvu nj V 3 -A 3 <(_£^JLaJI £c_ll ^J9 Ltxa^-ixa^v Jlxxu 


CjI^xju djJuaiJ 4j^-9 4_j—rnxLaLtix CjVL^o —mj 4_£J CjLcLi— til 

• <LiC.a_L]| 4oJlc, )$_ud / —II /J&_><-> a CjI v_uol£Jl_j ta"ll 1 


*. tt - 



<LixJcuiJU 


3U>- 
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Jj-caLalJI j ^ lYi ^gJLl ^yxaa^LuJLl oj^jua 

r^uajjl {_ya 4_Jlc. <L>.jJu ! 


ilrJi jjja^ajJLj ^o a u\ Lao£ tlxJji^ CjIj— ailll Jj-*j _«-u Loj 

JI 4 j M^^xl 1 —jLua^JI jl^lbLj l— ojLu I 4j1 tSj**. * ^s^jj cuHl! 

L_uL_ul . i 4**«• j ^jJlj i^LtlojJl (_j tinII ^Jj) i/~\i 11 ^JJ 4jl hiIUj Lai 
t _yjJI 4_ui_uJaj| 4 jrntnjJI CjI^_uuJI 1 4jj^ij| CjIc. 1 » n>Vi —cut 

jl Jl>* -i-ic. L>L>Jt jl ^Ltia^Vt cJijLIaj oIj-lJuJI (J ,—1c , V Vtt~ 
4 juLLqj j £ LlU Sjjj ^JJ jlj 4 jlj^_cu jaju ^la^ja 

^juo ol m < narsJt CjIjjJojJI $JlA CjIJj JL9j .^jlatj-aV! j u^J jj) Itll!' 

^ . »i> ^y 3 4_* uuhl I < In<T<A j LaLiJI ^•LLL) ^yjuaU,! 

^JlS ^jjQ (ji^j ^yAJpe .—tlu (jj* c-A-uJaJI ^)£Lc_i ^i-Uj 

llUjJ t (Hal Anger) ^Jul Jl_ a ^a ol^alSLIl o jla ^ ^jVl IIj. ^alSUt 

. j-i-j I CjI^j-oISL ^ a A A 4JjjJo Cxlla CjI^coLSU! {_yQ <? JlA 
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UL>JL a ^Jut JLa jaj^j 


3jj}. kS \I I 4_j£.jj CUu i_u^>oj ^ *-iU3 j—Lo i^_LA LSLII <fl 13 Cjjj —Laj 

. 4_j_»_L^_3_o 4_iJjl^ L^jJJ t Lfl<f. 3j_}LuaJl 



Cr 


*1x3X1 jJj 4^)1 4_jJjIj 3 l ■ I L$jj {J\am Ij CjI j <CuA ~w LaLiJ iSj -^-' 
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1*0-11 4JW!*4—1* £ jll! 



4_jljlfl jl*-Ij (ju/Ij cjlii \j^c[£ LsUJ 


4 jtUvS^a ^ tu > <_)>>■ 



aI jbSfcl-LAfL) 4 j^jjJ! 3jJlU 

<3>^j 

L/yi_Jt ^r. 3jj.t^H ^a ijjLiiLi 



^1 jL2t!u_</L> 4 _l9jjJI 3juiJJ 

LaLc. 4juiV jl-£>- 


4jvLlj! l1)VjL*> 3 Cjlji—J (^jJI ^ <^1 1 jl—4>. jJxjI 

4jjuajVI CjI^ j till j ^.i^j (jl t-^1 1 ,i\ (^ jJij ^UJ <■ (i isy't'tA JLLa 

^uaLa-ojj I j^ju (_^oI^-aVI {j-a ‘- Lc -1- *-" Lc- 4 

_ cm 3 4_ua_iio^J I Cj \j jxjJ 1 4_j aj £)l j> —5C _il 1 (j^^rxz —culJi Ll^u \ 
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ya^uA) ^JLc. Jlc.L-uj^ /gilt ol^. 

cl^ jJjJUU ^-pj Lc_* I^SLljO *4-UUo^__uaJ t I U3^X 

*—5*'j o!^_i>al£JI dlij (jAj £_c_>o CuJ3tj_)l i^i>.?j . Lrtj^ j I 


,t us 


ol ^gJull —culllt j—xfij JljJlt*o j^_JLc. JL^.1_^ill ^ojlLxaU 

jjiaill IjLA 4 _jSj^_*»V| «^jlll|)) 4_Lst-o OjLxi-l Ju9j .AjjuajVlj 4_ 

.2000 f UJ oLflLi^V! ^tS 




jlCJjlHih.I cjr^ ((^uLlil» 4Jje_d i j-^ 4-se.fl us 

2000 ^vlxU ^ xt-l.t- 1 1 t—ai^uST^l^ 4_L*lsaJjJU 4« ^ 11 Vtj 
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jJWUiirtf j JiS*H thill 
















Jo JotaJI If. SjjJaJI CxA l.iJal 4 —larUflM 4_* —JL^/I jl^v J-Loj J—*JJ 

. 4uAjJojJ \ Cj Ij.-u.eti3 £c_u© I jl i i 3 



(^je_>J! jjjuua l~i-ij-Tfc. Lajj j^teyj (4 j>LJI tjj —i gj bjji 

5jju a . t 1 (_y—ft 4 -SJlj _uuJI 4 _sj9js JljO_»o jSLal ^ J II j 

—(jjJI Sjjt-cJl) 4_i.«-tnJil 1 4_»—joS/l £-<u>J 
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AumAjjA faL&ULA 

♦♦ f ♦♦ 


!^y- ..a JL ■ ) V 4 j j, xLi-u ? jji — >a! liJl. 1A 
CjLoIv Jigteluu/Vl ^ 4 ^ ^ Jaw <.g) ( jy SJ 1 ^Y^jua 
(j -. g .*> il) j . ^La— ii>VLi 4o-sUJI Cjlj-utiJlj 

3jjJlj —JuVI t—a—OJl A 

4j»— till! J_jUaili 4_j-4>Laj 1_ ^jLjj^Lqj 

i 4_j—C jI 

.(Jj jji 


- £ f 

4-jLj ^I ^L*—ti/Vl lJjju 

J>U* (JaTmj < 1_4 jj isy a {_y 0 iS ...t ,1 o 4^3Uo 
^->Lo t lr*> i. uj 1-41 ^ I I 4 J (_Lxj_>JLl 1 L-% «^ 11 

i? j-A J—cldJ ti-JJ—stj .£lj, 3 j! 

<^xLa i 3 JaoJsJLI Jn 4 -u^Jlj 4 *ia 1 ;M 4 lLkj| 

^Jj J-» 4^^Pit3 jl t l 4< 4 \c j -y ijAJLAl jl 

cdJj pLuj * U 4 UJ J^U3 


CjUjSLo JU 3 4 -l' 4 C ^. 4 ,t.nl» 

JLtULi 1^*1 iAfljj jf Sl^Jj! 
CjIa-I-ui-X j^LJea—jl 1 4 i r 


. 4dUu d 14«« g C 

CjLjxj-IIj CjLaxoi->Jl oj_Aj 

’ (tfjoJI f-Uiyi 




-JUi ji j*l! tUi.lf 


. (_yoLxa3-a|j JlZulj 1« .oI CjLcK CjMxJ ^L* tlj 4_<vl5> r<U njl 

(Energy JLsiu! 4 JL>- ( _ ;r 3 SJslIo ^L*_ti»| 4 oK1 j^j-s jJI l_ 3 jj_* 3 JI <jl^ 4 -jJxj 

jloUju^ <cjLa-j—ua>* j! cjL^. 4 *Ll-a i _ y ic. ^L*_ti/Vlj . in Transient) 

-J~i^3 0^3"* t(jlxjx ^ Luxi VIj .djJu-o-a ^lx 4!idHa 
£j! Jio-V 4JLal£ djLLs cilLax V ^L*-t!oVI (j^o £ 3 -* 3 -xX ^ * txiVl ^.Iaj 

jLal£ VLio.rt >1 < ^ it »ij V 4j 1 ^ )»4.t 3 I CjIjJlJ! ^jS (jj j-JUlJu 

i 4_bt—ii» oils CjLj^jI 4_ix £-j_I 3 4x1x3 t*(£jx>Jl 3 I 3jjJ! CyA 03) _ 

jl Jus ^j (jjt-ilj^KJ <jX L>oLj jl^X, < «1 ^JX. I la 34 ^..UUalJ 4 ‘X tj 
CjI^ xxhJ! (JJLlA jp3 IJLA j^o ^X-^JI (j \x *^^,1x1 4iiUo <_)Lc*u^l 

. L 4 I 0 I JxX 4x^aLi.J 3 -xX £ljj! ( _^rk>.J 

1 JX- 1. 4 _ l3 < j— jyz j-±£- f^L* ix} ^yi L^xlx 1 ( joiA—xJI 4jt tit (j^SxJ^ 

^ In* a (jl Jox>JI (j .,-1 arv ^jxaj . 4jxfe_<_axiJI 4* ,AV 1 (jx» Uox cxu Uj->. 

(jjjjJo <jx) 1 —S^LiJI 43^ ^33 nil (j^a ^31-Lll I ^- 1 « <3*^1 

4_alx 4_3 iuojj . (_)lojVl (jyJl ^_ t - u -? *j->- ^1 (J- 4 ^ V 3 ‘(ujjj^ 4 3 .U 


. L$J ^-txxi_<J 1 4jf| "»■ t jj t_ ulluJ 4_uJJL I yJL Qj lx Lt_<3)V Lb 

-aj yu a i.~iJI tyjrfi 4aAxjia j^l is\ a {_ys t x'u 0~^~ ^-t,...«3<Vlj 

CjL3ojuLo3jI ^yJaJU a| Jlie3jml tjr*) <4 x*CI < »^UI CjVI <«ojVI^ (jl ./. <V1 j-ixd 

45lL> CjLj jj — lmjQ I 4 J 4_ijJJU j — XX 4ji — txVlj . 4xj_Lx1Ij 4-i^l*-t(j 4 xxl r-cn.ll 

4xLx3iVlj lxjjj^LxJJj ^J! CjLv^o (J-4. cu3j i4ji lxIj CjLw ya j 4x3axit_Lo 


4J^«j_>JU OujaIjJI CjIxL* _iijj 3j!^x>J! CxLJL (j^a Sj^LuaJl (. [j _ax>JI CLl^j 

(jy lll 3jjx^aj|j a \—»^i JjJu>J!) 4x3j-uaJ! jj—3 CjL^jJUj cd^l_«_utj 

Cj!j 3 ^xxtaU (_ r 3 c v") l^.U 4^L1 a]| <j }—13 yc ^x^JI ^\c j . (4 xl3 

< ; « .« «. h 3 tCjV^UU (^^5 ^LU (jj >■ I Il3 I (_,X^3 (_^-A Jlitl Jxj- LM (_yi*-3 t ^1 ^II 

4^ Ho cilLcx V 1— g /5vJ ^ 4 4Jujc—<_u3 ^IjJli jaLsJoJI till olxxjxv dll_J JL) j3 

3jjJ! ya jj^xSLIj 4_JljL£ jjLuxjVI 4oE_i_ajl 4 xjlx^3 CjI^xxjlj cL)ljU>»V 4x^1^ 
1 la34 xq j j d (^Jj t4_Ij^i! 4jtxuVl (JloJl o*-) LqjlIx 

j-iS 3j jji {J7 ^ ^yjj jl Jua (j—a (J3“< <1 (jyxil oLjj^jSLIVi <_»JUJU — j ^3 

. 4-411> 11 ^tpu-uJ* 3^Lj 
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jUriUlftgAU# 


4^Uo f\A (JflUj 1 b }'*: a Jai xi jj j-aa LqJU>.fl 4JjJJLl 4 t m> VI Lcl 

LiUjb 4^t mjSL a t4 <^aD al4 <lLx^>JJ lLs i_u aJi CjIjJi ^Jj £-1*—I 

(^Q Cjljj^pSjyi (jHaju.3 i^jjJI 4_9lIo JUjJ 4^y>- 4-9lio 

CyJLi-u Lc-AI Lu^ 4J^Ulll SjjJf pi-LxuOjI 4jU-<-U>4j Lgjljli 

4_jl3-^q 4jje_xi t(3j^>JLl CjLjj^J^JVI jl 4_tst_ioJI 

. (L$j^o ££>>* SjjJI ^ya ^ a fi 11 j-Aj) 

4 ts~i "ull 4_iiLLaJl £)J^ J~^~ (_y ^4 1--4^3 

£jJl3cj il^jl^Ja d)l_jj^pSjyI JtfUj ^stia 3 ^° Jsl tlaxsfcJLl Jo— t-u I 

3 * (Natural sources) UJ Ia^ac. £l*—^Vl . 30 b 

3-* i 4 u£l\-Ll£> \ _olj tAjyJlj (_y_xj-cuJi-^ ^JLajj 4jLfc_j- ioj 4_U| j_Lu3 

5uuiVl jlxJ^j I ^_yA 4 * r„ VK ^Nt<iriin<i(lc) <11 * -< 

M-LjU*^ 1 ^jLua_4 1 . 4jB^J>.^ ^^>1 - ,.< H^AJl 5^.^'V-1 4 J M. < ti11 

♦ jj.uglrt 1A <-_>L> (_ t S 


4_yuLu/Vl « .* Vl ^jl 


Ui4 

M' 

L-fLJJj^SuIl - JJjljJI CjLvjjO ■ 

uUy 

All,, 1 L*^l 1 • A 

(Sjlj^Ji) c Cj-^j CjLv^11 B 

t-JJUCk Jl B 

n.4.<.~itl 4 > mi f 4gjr < 'i-<3. r, .111 4 t miV t p tx « a B 

4a> Hiii 1,11 3^^ 4_* MiVl ^ya • • ' « < £.yj>+ B 

^l_*_tH/j CjL>- yo 

4 1 .,■ lUl 1* A 

4JjJ^s 

4j-LyuJI 4 * MiVt B 

LcLc. 41 Mil B 

Uli iiuilB 

4_*_Ja-4 djl o J f.ujv- 

4_oy» 

4jL>.^J»3 «CJL_uJ 1 Leu 3 jlJu 1 fl 

c_j Ljj! B 

B 

4-uj^Ji 4 t MiVl B 
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a**ut 



oU>AfcJI 


oUjAfcJi 

^La-iiuj jjL-cl* £y* ^Lof 




L^juSjJj Sj kill \ 

£~a CjljjJI ^yA*-i itu _a>- oljJU 4jLa QyZui ^Lb y * tst 1 ^Jh <5jJ_II 

«ar 

1 1 ls£jbj ...cjIjjLJI (jj ^*i1 .y. , >73 CjLL^>JI oLlaj tCjl5j^>. 4_j^SLa 

4jtill ( j->» (jp ^ — <-ul j-Aj t« atom » JLj 4 j^jL>oVI 4illl (jr —4 j^j A < t~)j 

o I^j £ya djjJI (jy.K'nj . 4j^jx“ii] ,J_>\_SJ I j-^ I <?l_L*_aj i 4_ajjJiJ I 4_u Li^ lI I 
4-jJL-u (e j CjLjj^P^JVI {yA l^J lUj^fcj 4fc&H 4 rt Kj 4 tnr All 4_irw^_a 

(n) 4 Jc3k-qJI yA (P) jj$JJ 31IjjJlj . 4_OC__JuJI 

3Ij_lIj .CjLj oJ-A 3lj_L)l CjLj^-a —caJ^ t4-Lst wJ! 4 JjLlLo 
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a^ul^u* 


t(3j jJI SjJ JL) < Uj> . U I J — {_yajuu£-i j — 

— 10 X 1 3j jJl >1^ ij^tl SjJ tfJJjJ Jl— t^aj 

.^*15-10 x 1 Jl>* ^6 l^ll I J Ul3 (jl^SL j L 4 .fi i 1 l_yL« 1 0 



ujlA** O CiAsjf © au 3 ^ © 

dl^j CjUjjjj-aJI JJl c. oJ jjr Ltt -J t JLAj « Lu>^ JjlalLa *Lu 
«3lyJL tlnj^JLI i—fl^-iJLj JJX LcLs-i <_£jl <*ilb 3j jJI 

jl JuUt ^ya 4jjLuiuja 4 -xj^£ clAi^ A L 4 J CjLj^jjj-jJI ^jj 

4j jJI jujJL) oUjjjj-Jt JJX tSjl — «I/VI {jyS 4 — 

+ djlj^jj^-iJI) CjI _> Jx 1 4 mJ (Z j j— o^JIj 

jjx (X) j-uaLlI! 3jJJ llUjuj <(A) ^ 3^L>i9 <)I jjutJlj 

1 Lilaju Cr^l ^J - 5 C>° cA^LiiJj .(A) ( _ T 1^ -i JXj (Z) j 

< 1 ^£jl-<-uJ JJX I 4 ] Vj^ll jjaIt, 3jj 511 a-9 14 A1" V a J -juaLlx 

^ cdJaSj <1 —^ya ^3 ^ Q>3 j>j 1 —$j 

1 4 IjJ <CjL>J^J^-u L^j|j_b JuvV t 1 ^jl—ciLJ ( _ T 1^ JJXj t^j^I&JVt 

Ji>>JJ 1 I 6 ^jLuJ (_ T 1^ JJXj 8 ^jLiaiJ -5JX L 4 J cj^?H—3jj 

. 8 ^jLuj L^jUj^j^JJ jjx dUj£j toljj^j^ij 8 j cjLj 8 j jx I^jI^_u 
tjuiJ Li.*.-uU> \j-u 21 lc. 92 ^jVl ^ ~^ 4_A_uuSllI JJx jij Jl2 ]3 

^4J l£>^ ^ JU3UX. 16 ^j-4 ^1 iflLuaJ t^fc^jjlj^Jlj (jr gjuJj Oy^JJ ^ 44 ^W 

.4j3^I]| Cj^L?c_*JLI 4 U < 1^3-lHjj 
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2L*Ulf 4JWtA*«*tj Ji jUl 


^JsLu till cAj t<Lisfc jjl 4_±Jyya CjLj^JJ^J 31 j «11 (^j ~t >o 

3|jJlI! c~< jx3j lg '& <u (j^xiJ! sJlAj t^pajLaJlj l ^ Ua< > CjLj^jj^jJI (J\j 

j^3_3J \ ^_A j. _u$Lj L^-La j_i^l 4_»l_>o 1 —$j 1 ^ .if * L^jLj y£-a C.juul t~ny 

CjLj^La (j_>a ^>£1 ^ | ulajyi oy& 3jl_Lf. 4 jj^jJ! . 4_»^^lJI 

•(uAltfJ Oji*±>j ~ Ujl±H ~ UlAfcH US>) 5 '>^' 

^_flLmj| 0 y£ ^>_a yu^J ^_j£l dJuA ^ 33 JJ! cLa—J^-li 3^9 (jt Ly^\ L?_L *-»3 

t S^yiy <L$J dl_>ul (J-oju L 4 JL 3 cjljjjj^_iJ| ^ 3^1 3jJjx!U 

V] J-aJU V oJLA daj^JI ^g j . 1—*_a Sl^jJI CjL>^£L a lIajj ^_Ij 

SljJJI !j cjL j^i^^.«-<JI ol^jjjj 0 ^ 3 ojjjuu& oLbI i-.j-o 

C<a.kxbl I jj <GI ^ <t Ay <3ljjJI 4_JLv i _ JT ^ 4_>l_iJJ jJSya (J-aLc. y _A 

C< **-,,,< isA ^ybjtj (^ys L^juaAJ 4 _jj^j9 CjLaL— j-u-a JUT. 3 I 3 JJ! Cj 1 \y j. /11 

3I jjJ I £*y-uajj * <Llj^^J I I ^gy£ ^j-a jj £I lS 33 1 ^ ^ dcaj^J ^ iS 3 ^ 

{j £1 l g.i ja . 3 Li 3 JxL Lp-a CjI C( ata*i > 1 3 —1 La 1 . y\y 3~i—c-ul 4_1L>- 

^yu^-atJi jt CjLj^j^j-J! —c. JJxi ^!j jl tc> ia—*j 

(^“3 tBljjJI ^J-_•%• 1 1 4 J 33 III j —jjG c-.3«;>» ^j t^^yj cdJj (jl a 

4JL>- 3ly> y] OjMJJUiA J- 1 C. 3ljJ 4 j {jl^ySlLoil ^JLC. 4_!L>- {JT ^ SljjJI 

.(Excited State) 3 jfc^j 

(jV 3 j_3j l_U_tl J~XC- 3U^_)V i <l 3 L.LJL.lcaJ I -lH 

3l^ ulLxxj jLo Jlj V j 1 ^ 3"t < » V \ I Juk lL» 3 .3^ y< < <« a yxaj 

VI ^ 3 -tJI (jrlJ J 3—=^^3 1 W^^- > 3 ^ 3 ^ J *-^>*1 (J—L^Iu L^M’V. J ^.1 jJI a 

Ch?l 3 ^“ L^i ^^ 3 ^^ y] ((^u$L*JI Lj^jj^-j ^yju A jy ^yy^yyi ) 

L<v_a Ijlj^ILuo! 4j Ijv ^ 3 jj j-~>~ VI 3 3 ^. j i< 4^sllaj (^llaJj La-A Juv 1 

4 i 1 a r ^a—<-uJ 3 ♦^y>>T ^-uaJuiJ 3l^j 03^3 <(J i°> (j-a 3 I 3 JJI 4..ilr Cj_jL£ 

^jllj 3 ^(jyjLaLlH _iiVt Ji^txUj i^al .„3il jt 3|jxJI CjLj 3 ^-a JL>o 

i^LLaj <Ll*h tULl.t Ayy^ CjLyya t g j-wL^u Jl3 Ci I^j ^ V-Laj I L^xC. 

^1 1 <1iVI jl) ^i..<ax)Vlj <_3 ^jl 3 CjLa-^JU^ Cjlaj < «->JI 0 JLA 3 
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<L*U 


eJailitJ Uuj JZj jJI JJL*J! uJi > L^j y ts\\c. CjIj j L^jLs ui^, 

4j^ jU ij — (H -1)1 Q^jpJL y is\'tc. i*LJ J JllLoj t A 4IrX 1 1 JJuC ^ 
cH iij 4J (j\ ,(H - 3) 3 - (D - 2) 2 

(jt ^ JJLAi (A = 2) lJj _tlit-4 4fc<J 1 J JuC 1 <V i U t(j4—>.jj Jlx^U ^jjJI JJ—*JI 

3j jJ A 4luSLJl Js JuC. Lea jj . (Jjyjj-uy fjjjjyj ^ic. pjj-UjJjJi Sjj 3lj— i 

'ic. 3l^j ^$o>o <±^l>. 1 = —>.^ 004 ]! 

. jjlfiJ j—A e_(jl—3 

5 JLC. 4j ^jJlj ^JoJpJl L? —^ JL^JI Lil-! 

“ “ “** **‘ * * UxuZ= 1 


jJ uC.j A3 = 3 <LL£ j^lc. 

• UHJLH l£_ 9 —^ (VfcHipJ' *'>> cr 

JJ-C. (J-Oi 2 J I_gJ ^jajulII j- a l o J 3 ljj tliili 

. ciilj y t «t t _ c. (jy£ i Ln ^^ \ ^ ic. cJiilL%j LeJLu 


• J J ■ t 111 ^y 1 ^ tin JJk C. ^*3 L^flJ l g 't- t fllUU L-C-i—1_) IJJ^UJI O 1J) IS 

j-jUqJJI 0 JLA 4oj_>l (jt (_jy i t A-> t 4 ju 5JL I ^jLLajJl ^e. A xUj t It lr> < t l 

cIjLc.1 t AVI t ) <illj JL>- L-UU «J Le-« t O y £l"n n A ^oC. 

^JLiJbj _<_aud 4 jjj 1 cr^ 'pLul ( _^_3 4_jjjVl 0J-A 

• d^LLULfl ^ 1 


L? 

IaJI 3l 


it_e i 


<Lui*-Jr>l \ it t ljL>« 

<> J JiUu jl (JjSojJ CjL>^<2 ^j-A 4_J r . a ol o l ft A£y I I lZjI 

.^jjjLflLtluJ ^ <»iInl *(♦ ej ^ —J^-4^ ^JLscua —toaJI ^C-J —cuJ 

CjL>-j_4-J 1 JLiJ cIajjv i l^J1 _A_i_i^jJ Loflj CjL>-jJU dJuA c_i—i i^a jj 

ijj ijj XII _oio-oJI Cjl!i CuOJjj^Lj -t Ij j—JjljJ! 

. ^ j (3^ Li 11 j ^-tJL^J I _>_i^aJi Cj 13 Lo Lc. 4_«_Julj 4 o j Li .« uu . 1 i 4. t — < ! u VL) 

L7 _e— juuJ (J-oLSjj ^J->-J J^L>- LAjij^J JjuLe j_A 4j>-ji.| 

. 1^13IL> £-& LjJjJsdj 4jy.jJll j_a lj i t&c. (jr^-J-13 u 11 nLuJj .^j^_lA 

( ^jUH 4 oL» jJI ujj}\ iCjLj.^JLI (JS!—uu ^bJI ^ i Ij 

.(jj^-1! 4 j a til) ( j y j -g - tlol 11 a % y 4 ^ 1 f 
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g-Laxijfl 

0 1 .4. xu i v - 4xx_A Ju9 ~ o' (3^° ~ (_£j^xjt jAjuSiVI 

4jLij^fZ •ijL^-uj CjIj Cj1.4j i ay : (j\ 4 <» *1 ^j ^«< 1<1 n CjLc_j _.CjLwj^a 4 ax A 

L^_>? (^jjxJI ^1>, lm )$I £-J^_)t _*-“-M |4x-uliiJl^ » y^-Lu.a J-±£. 0 L 4 J , i.ii.^j 

:^jjxJ 1 J-LuxiVi £|jj! q 4 iiaxjj 4jjLa!Lo 4jj^j 4j9LIajj Sl^ill JiJj o-* 
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(2)j£bj . 4ov.j^a 4_u duLS* — lm (_£ 3 ^-t- 


(a> uiUa£I- 1 

LO> /_)-C- B jLlT 4_*-<A(V I *> JlA 


1 jjj . Sjli SljJ (2 >J$£j JjL^J La J-AJ 2j (j2 y-4 

^ 3j jJ Bl^J J — f tXJ L-AJI 4—A ii! ClLo-J t-oV- yA ^<V_J i-ilV- (_£ I Op® 

^1_ . A djl^x-, ^Lil 4jj^J AjsLtaj l_Al! 4_*—til *(He - 4) 4 - 

4_a\ tsi\ i Lj-t * u i AjJLc. 4±£ j j LaJl ^ j < <ivj.2 ^-ai— uJLl o-^LluJI A-j^jI 

y\ A A <-S J V- t->ljJL( J^I^Av-l (^^lc. 4jjJU0 c rttLAj Lc^» *AuV.jJJ ‘Ciisz-UJ yi\ 

d \ \m 1) d \ > » l_AlI A*. ,^, 1 £ya A-ll^l (Jjlsej IjlAj . 4j9j^ AJeX—*_ul^J dJsLAjj 

4_*_—iiiSf (2)1 i-oJ^fl ^ (‘i V- ^y&yJLJ llij (jAjJ ul l 4JL>. 

i A j , jl jJLJl jl jL 4ui-u-«-t/Vl (3d>^ (jj* 1 LtL>.lj Llo^ju LAil 

. ^LuJI yA (JLc. jJlAJ ^_c*L>Jl Lj^Lv 4 seSh ^- }± igrt l 

*(U — 238) 238 — y - is\ iC, l_All 4i « & *>1 j.}l is\A 4_iAa 1 yAj 

^ 3JJ3HI yuSklc. Sl^J Lufc 1 y^\ ~ 238 ^-li! 31 yj ^ oA T j cjLt.L V - 

(LAil ^uu>j (He - 4) 4 — yu^ic. 3 1 jjj *(141 — 234) 234 — 

. 1 $11 xl u] liU jj 


(P~)5uiL*J1 ULu Ajuil - Y 

d Al l L-n J) 1 In MJ S|(2) A ^>3cJ oUxh^I y£. SjIj-C. yJt Ljlu 4_*-t!ul 

yJZ AjtCiVI dJ lA ^cAJjj . 4_jJLx-w 4 _lj^ 1J 4.1br-x.i< CjL> Cjl.xu.otv- L^jJ <4_iji^j 
4j^j>o a —t-uJU y ts\ ttll Bl^j CjIAj^j^jj JlvI (JL>u 4 jlxtf. f-l—ul 

yA JU^j L*Ld iS^aA-ua 4Jbl^ CjI j LAll (2>£. Llu 4 « o<1 y t xaTij 

ol ^^aAa^JVI ( 2)- >3 (3dl4j Jlitj_ ljj I ^j-L (.^.V < -ilj-M jl>iA.I (jr lx- I_gJjJ l9 

4_»Al1 yA Lirwjliw^ LLvIj 4 jIb^]I ^Lt-uj^U IjJj . L^LAjV t / l si <n^LJI 
(^j-vjLAJI tLul (jl—^*u> (jl^Avl L\“(—lxij (^* iv- . lloj 

dJL>- y3 Lj^'^ o^ ^ ^^) J4Jirtj ^IjJI qIojjuJI (2)1 La^ . L^J 

j_)Lt-iX>a yA VlAa (C - 4) 4 — (2)jjj£JI y ft t._>j.(J^f 4 _loS1j LaJ! 4jt^if 

. Li ( * 4 jloj1 
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■xo4 i 


t4biUf*ft^1|dLjUUUSi^t 

(j3"^") LHa-) 4juil jl - 3 

4_olj^_aiJi ^y*jLuaJ*Jl 4jj i^j^USUVI JL^JjLua 3 A ^ 33 — ujj^jJI 
. 4_l>-^-x 3 4_u^^fi 4_<_re—ti JJ 4 j! ^-tC. ii^LLaJlj 4Jl£Lli (J_iLa ^—IlI I 

Jl>»j 4 _lLcj£. cLof 4-JJJ-) (jitaJjj 3tj_liI £j_5fcj CjI jj^CjjyJ Ij 

La J ir j ^—II 4jtjjsjj ^Jili—i-uJU jJlC- ^-t^gvlaJl 3ijj CjLjjjjjj J 

^jJl J —>.\ Oj —lLI_j_ 4 i U uSkl Sl^iJI (jjQ OJLHi>>^ ^ _ikij 

JJx. ^CJLjj lojjaJ 1 ) L<a-AM^ ^—tH^LlxS t3lj_Ll1 (J^>- jj JLi 

4-9 LL> ^J JjSJI . A —>uV! (jJjl a ALA Laic. <^y> {jjq ^AX.l_* lij 

.(Annihalation Process) LT ^}lil! 4 _lUju LuLyts 4 j.L«!< *jla 

.cijLj^pjj^iJ! jjLuaJL VLl« (C - 11) 11 - (j^j^SJt jy *jj 


( P) ClG^j^yJI - 4 

<]ya j-uoLulII 4j iif t 4jy 1 (jjSllij c^4_p-) 3lj_Lll CjLj^fLa JL >.1 jjfc 

4_u^£ 4JbtA J j ^oj < jjfc I 3 . (cjLjj^j 3±*3 Cl) 

. < U 34 jl>*Ij oj^Gj <-L*-l>- i j j JU 4 ] 1 3ljj 4 »! 

<? JlA Jjjsejfcj ^gGj l 4 JLOLJ - (j^-V.jjJLt^JI CjIjG i}uQj l .l£.Ij.lo CjL) y I 

4jyl l^j <_4 Jl3j ^gj ^CjIjjjGjJSLj—«_J l£) 4jjyJI O^LaudJ CjL)! 

. 4ju!lt4 ^jliaj jl 3 jljJl>. ^loLlC. 4jy I ^LoV ^judLulJI (_ysuu 


(II) CjDj^j^uJlJI - 5 

3 is\ \c. 3ljj I JUiLa 4 -Lo 3l jj jl£j .3lj_tU LJ! £)j£lt 3 A (jjfcyi A-uJl 

. LayflJ 4la£ jJ - u a -> ^-J 3 {j 3 ^julA J-Jl£- ^<U-t-n>» 3&3 

Lv5> . LAjUojujjI Sj.3J am 11 JJLC. Sl^lII £ya 4jj^j 4bUoJ (j 1 L> ' 1)3 

. 4_j J3A I CjMx.L3jJI ^yajij 4,lg < La£.1_Ll^ CjL)^jJj^-uJ1 ^iJu 

4^1-Uil JLl^j (±j— x>. 4jjjJlII Cj^I cLill CjI ) jy jj < I ! ^JLsCL . -cuJ 3 

L^j afi (_J9 Cjlj^p^tUI 3j j)U-L 3 . 4_*—cJU J^likill jfcj 4_1J^^J| 

-i-uJ . Lu^ 4 J J)ljtx4 CjLgj_taCW 

yil 4jy 1 <3 jljJu!u 


CjljjJi 4 j^jI 31^.1 
I4L1J 4 _u^^ A3^_9 f , - Xj ^ 
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L 3 L>J! —J . 4_jjv^Jl! 4_lr*—till Cj! j ^rL_jj 

4—*-ti \ (_y—& <_>3a—^ 1 £j*a jjLi J—I c. 4„ t .i i a ^ ts~\ a ^jjj ^^_ii_i ) I p < >< ~*- i t 4^>iJ| 

3 -A (Cf* — 252) 252 — ^j Ki ! j fyfl \c j y • j j .cj 1 _ j<t1 

Cj^L j e J t l l ^1 JL 2 tH—i_ul_j Lc.ijuo ^TuI j.I* tl | JUty . CjLsj^j^_iJJI j.iLcca^o JL >-1 
. LgJ ^JtojJLa j. 1 is\ a Jcv^j V da> jjLua^£ 4j^^xll 

jl In i\i >1 cLi! Ju>-V 4jj^_ljI 0 ^-Lc.Llti I^ oUj_s 1 i a ^ JLstccaJ^ 
jl<i"t<ujj.oMc I^IL ^ ^^^-ulj^JI 4 j^jV ^<nl < «r<.-o 

£-Loj^ i>Lijo 4.i l> oj 4_u^SJI 4^LLJI JlJ^3 4 J 33 JJI O^LcLill 

i kltse.4 {J7 3 SjJULlil 4 _j_* 1 t_aJI ot^l jJtcccuVI CjI J 4j» call ^jUoJlII 

£ 33 -* ^3 ^3 * I <i-il_ 3 ejVi^ 4 cL‘< is\ H3 4C.I33II3 < ,1^1 1^ Slj^Jl 

SjLl>JI fjjjJI (j-A Jy^lj-jJI j-a-cL t4_* tiVl £jufe 4 j1^^1! 4_udL>. 

^3-^3 ^_ 3 JI 3 CjIjJ ^_Ll cicp- .CjI—» j^j^-tiil 

. (D - 2) 2 - 3 J jJ l 4 j 3_>I ^Jj 4Jj^tILa CjLjj^j^IjlII 4 ^ 1*1 *L> 


(Y) Laic 3uuil - 6 

J3L5 CjI j Laic 4_*—*ilj .^ uijULuLoj^^JI c 4jin 11 La lx. 4_* til ^ 4~< n 

oy 3~t <»11 3UX 4j^jVl ij***} ijr* Lalx 4 jlcoI lLiJuJjj .Jlc. JJpj3Cr^3 ja 

H/l j^Ucul j_alu dccv . L^jUjSLa Jcvl Jl^taJ jl _ lxl3jVIj LoJ < 1_ 

J-uaj ‘ Lolc 4juiV cLjLlxjI t ^ T £.L>— lL^I JJjtjJI CjLilaC tuj 3I Lill 

^-1^- 3jJ^J 4_jJl_C 4jJ^J 45Ua Cj| j Lolc. 4jLcatj ♦ j3 33 1 »VI 4JL>- ^Jj 4j^jVl 

j^Lua-o JL>-1 yJt (Co - 60) 60 — oL^SJI j ft 1 23 - i^j i« ill ^aaJlj jljJU jljai.l 

^^LlIIj 4 j 1 41II (_y a 1 <>1j t4*i li->JI ^IjjVl (j^ 1 ■>"< 1 ay} Laic 4 jl.. *»l 

4iLcoVl <?JlA ^j_4 4jIb^Uj ( _ 7 lc 4 _jJLlII L^jjJliJ lj-laj 43 14til 4_*__iiVl_> 

. ^ya\-usyl\ 3^ (Jl^ lj7^ -iwAC Cj|j jjudLiC (j-A 4Cj i tsl 4 ^jitlcuJ 


(X - Ray) 4-cl.j.luJ I 4jl«1VI — 1 


tI3 4jLxxLaJI Laic. 4_»_til 4_cLi_ 


-call 


xiiVl ^AU 


4 9 <i Vl 4 . l ^"al l «i 1 a ^4 1 L\ cJjJjLsej^ < 1 n» iLI l> A 3 3 ***<1 ^ t| 

la^j i^-4-osx4 J^jISJI 4 sljuj V t-j^jul 4la-t-aI 3 J LacLcl^ jJ^j 4 _jjLu_oJ| 
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w-ii jl jMi thijit 


. LoLc. djk _il yc. ^Lils Lfcjjpj l^ldllo J-Sjj L Ly => J — 


yA JjJjlII (jr fl 4 j m mil 4 jI _LuVi ^jL2tHi_aJ 4 _lJL*J! 

JlJJjlI! 4^Lu^J ^ I.H 1>s 11 f.\.iS\C. V ySK-lj _liu-ii I yiy. iS' i <t i^ 4_uJoJi 

j-iTtoJj . LAj-jC .J 3_c.lluaJI CjI C.LLa^ y£ (jr C.Li—I ^-Jj) i *Vi11 diLi l g C yA 


♦ 4j1luJI 4_*_»IuVl yA 4_t5Ij } 1 4_i_i_ul_La y^\u^>y]\ 3Lo 


(Cosmic Rays) ioj^sai ijuivi - 8 

y-&^ . VI 4 Lax>J. 1 Cj l^jstdl 1 £)--o 4 jk_i!uVI 0 JlA ^ JU^3 

I’mjj LA]! CjI ajj 4jjjj CjLfl-i i H-V y£. BjLul 

. Au^a J.J.C. l^ilr 1 4 j, i a jlrtllLa^^ CjLvj^o ylc. Sj^Lc. j^^-l CjLoj— cu3-j 

yA <L-_ajIaJ ^JLuj 4 jL%^_ uu 4_UI !_*>. J—ilj 

. 4jlAV| ciyjb yA 4jL^^U £jJ^ 

LAJl 4« Al j moj 4j^ill 4 ji _iVl yA A ^ Lc-4J 

j-iluu l 4 «-U 11 ^ rt4^JJ (jr d£j cit-iOc J (jr in SjJLS L^Ul (Ct) 

3j jl3 (X — Ray) 4jjL*jjuii 4jtuiVlj (y) LoLc. 4* — i! 


C OJL^i-uVl l^ljLu Lo jl ^y^Lua^J! ^J^o 4 ^j g << » 4 a i lr» 

.^LUt JSLjJU jc-tiajjo j_A 







ya £j-> 


x.ui.jjJI 4juiil! CiUjJU J Cjl.»g.4ii->Jl dj JL9 ^-uj 


* * * 
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glittaVl J^LuX4 


j-4 (jl cjj J—*4 4lx. 4 a ts\) 




^L»—.<jj>li juL^ 6^*^ : t}~ 

t. I a^3 (_ y i3 O Ij i t t~ dj J 3fcJ (_g jd I ^_A jj J_U 
LT k. (j^ <4J 4_ae_taijVl 

oUUuiVlj <LjIxx-gJi 4ju!uVl Jlilt (J-M-t-u 
}tfs (jjjlI j—^ ^L*—I Lol. 4 —jjjJJI 

(^ySK-J -j-gjJl t. CjIj jjtl cLi jLSttJ 

. 4J 4_J3^_JUl 1I 3-iLflJJ 

iJ7 Jb <LLj^-1! j _ m c. 4_*_ii/Vl 4llLo|j 

cJujJ^LJLIj I^JI CjLcL* 4-yJ 

(jjp3 4 X !j £ 1^ 4^ j I Ct^J 4 ji 1 I 0 V 


o* 


>T^ 


{jj..-,.-tU Ij 4_ot 


uiAt 


Jl 


CjulI 


-AVI jp 4-ujll 4*_AVl 


4_lljV i 4^lio V 4-oJi.l 

(j-4 (jy -LlJ iSjjJI (j* CjI- 

(_^aJU ijr Q 3jl —Ca Lp (jl —'& I JlA 



3 


<—Ijl—fltiJt <j|» 
,»V1 ^ J_ii ^jVl 
4 * j 1 11 4jL«->- (_^—9 4_i£. j L 4 J 

0 J-4> <j1 .jC <1jj— tJl t j —a 
j^o 3jLjj dJaLlsl <_jj1 — xhl\ 
jI^Uj jl—iiJI 

# d* utl djLui^l 


dW}U 
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J ll ^ e U 3j)^>— ‘-*‘3 Jl9 4jj_3JI j^_ilji 4jx 3l ^JlLo ^jl_L>.Vi 

4jl_Jj_ua fil^u ^ Ijl ( ,*13-11 CjLjjLLaj JlLa 3j—Vl (j-iiAJ J-l j3 J ]fij 

ji^JI ^ jl^ lJijjj^iII 4_*— Cu\ alloSj t (Pace makers) 

. I JL-XIUD ^-3>jJI I JUfe (jy^£- La J 

SJljLb LgJ 4 k a-.. t u 3 i 111 3>^ -JuVIj 

ULlIj 3^L>»J 1 Laj 1^ / I L$J ^1 t «i VI I j^J f^yz>j.3i l!I 3_iljj 3 ^ 2 3 *Qk<-ujV1 
3>^ <t— tio^LI ^— cuoj^JI jjLuallj .^x-Lill jl^>Jlj j_L>JI 

(J-tiXi-u J lj 4-lxLl.O jjl l^l A ( jr lc. 3j^Lc (j<i 4 <aiJl f^Jb ...I.U.O. j_li I 

lLLIj jJLuaj I— cJJlC.j <4xfc_uifl mII 3_^ *Lt _ i^Vl j 3jI j_z*-j Uj.ua j J_x^>3 

oLH Cj1j5j UL^jjVi 4Ja—uiljj I —&-^ %90 1uaXoI ^Tu lZjLcL*_3V! 

|ju»- 4^^ 4_iiLaj .jaJI (jr ^ *JLu u£ 1 ^Lij 3''-?4J- _o^f!j 

<jyS l_*ji— uiJI jufc 1 JlAj ^(jlajV! <jr lJ 3^1—uaJI 4_*—3 VI Olij (Jj-^j 


<j£ 


~ *• 


4«.iUll alb <_>-a_3 j l3L3jJj 4_>JLt_l ijr taju ^TlJI 4,.. j 4 AVI 

. 3j-p-Vl Cj IjixJ I 

£4*jS<V!j ^juJkll ^1»Li*VI L a4j ^j^JLI ^1»lI^L) jL i iij >j 3 ^ I. js~i a llILla 

* 4^1 jL3tli_ulj 4 jvLuJ (jLi^jVI Ji-jUJ ^jJI j-lxoJU 


^u^yi -1 

(jlSLiuJ 4- « -X-^- U 4 £.^j>J| 4_j—j_oJL!I ^jLjjJaJI ^L* JlVI 3^- ■ ■ ■* 

(^La-J 4j^La- 3^J <43_tl.->Jl tJLs JLL<3 ^jculaJI ^L*—JlVI lj_A .^JLlII 

j^-L^aj j-usj 3^ ^-LaIc. 3j^- -t.rJL> l_ .x-jv^J^ j^H pLJlc 

j-s Luau O jmjLjJJ . 4_ja^ajVl 3^JI j-4^- ^JJLajj 3^^^ *JL» 4 o1aaJ ^_jj^_3j 

3jjL-o Llilx.Lt.uiJj 4_tJjSLll 4juiVl (_ 7 -Aj j-iLi-auQ 4 j^Lj ^J ^ t.j ilntl ^LtulVI 

<4—Loij 3^- lujVI ^_ua- 3 — a 3jjl—t-«a LliLc.Lt—tit/Jj 4_uiajVI 3 j__uloJI 3 ^° 

_ij^4ii 1&1 L yojj£a ^3-31 4jL*_oil 4—jj < i .ill 4— aj —>J 1 ^JLav j Jo u/jILo jJ_3jj 

lIij-Aj .iu ^ylljit 2.4 JjJ—a- (jy—3 AoxlaJl t.^oVI 3 ^ 

i—i3<jj l$- 4 j— ctUllj ^Jlc. (_3J ^—u*j tSievert (SV) cjj^kjj jl cii^-Aj <_u 

j»Lc. 3 ^** c-ul^ 3 *^^ ^LujiVI L^Ltd oj ^9 .(Rolf Sievert) cjj-aj j 

.[ Sj^ jjuj (1 sv = 100 rem) ^<uj 4 jL« «ci^Ju< «i.iij. (rem) ^ 3 i 1985 
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tlM^t j*U» 


4juiVl(l - 1) 

1J> cL)JL>o 4_ jjjJJI Cj^UiUuJI _ <3 4_u^SJI 4_*—tuVl ( L ttin 

LHc j-a.?e-a < jr fl (j-ita-toJI dllKj t Llj 4Jeaoj>JLi 4_KldJI CjI^_seJlI 

(j-A <4_JjVl 4_Jj^5vJ1 4_ft-<tft_tuVl OjtA ^ o / n*)J 4_J-u.4iill 

djlii ij9& 14 4 ja>uj Ull 96 85 4_j__tu_L) CjU 

CjI j> 4_»_toVI oJtAj .96 1 4_i_ lxuj ciDiij <26 ^^jJJ 4 jj-a I Julj JJiC. 

^ jJ! 4_uJajVl Oj _£JJ I (_3^LftJL> \n ;ua3j 4_-JLc. 4 —^LLd 

cUvVt j )juggfcjJ (JLuj 4 _jL^- .t „ jlh 4_U 1 L^JiLv LtAJ-ila LoLdj Lc.j^ y u ft J 
jO\x^ajJI I Jl_A <4_*_toV! oJuk j)_a ^pajVi l,C r^" 

I J> 4-LiJJUO 4 _j _tuJ JLdJj U-Lo 4«lJjVl 4_U^£41 4-ft-tuVl j_a 4 _j -(_uJ 

b .in ^Jj ^4 i *~ x *3 4 < utl 4 j*— toVl j)_a %0.05 3- 3t - J ( _ y 

^.>1 1 rfVifl I j_ 4 J 4_r5E_xij _ i>~\ 4 a tit £l ^—Ij 4 bLl^>VL> cJ— 

Cj7 _A^ 4 * £va ^jllaj SJlc. {j-a j j^Tij 4_j^jLlJ! 4_ijjSJI 4—*—CjVL> {jt a —tu3 

(C- 14) 14- 6 ^ \ 3 (Bz-l)l - (H-3)3-o^jj^» 

.(Na - 22) 22- 

oJl^J 4_p*Jl CjUjISJIj jl toJ^LI (J? X.Lft lI/VI J \ jIjiILa cJilHitJ 

J> 'lC- \ i m l J>J^_J ^<_<■>• l £c_la- LM ^l i T - ^-$jl£La 4_ft-tuV! 

J^uu La-« i(j*. ^jjJuk ^—1 njULULU (JLstll 4 >^ 1 ) (j\ tLi 7i II 

Jujj La^ < <_^sL> Cr^" ^3^ 4 t t it 'n CjI aj m^H j^ liT- 

C,.f.i.A_ LJJ £u^%. j - *- i\ I ^_La_(_u j^i LIjusjj! UK L p3j-tTJI JIJ_<Lo 1_1 

4_c.^_>JI jJlSjj . 4_a—I ajuk ^ys Lt-tajaI ( _ T U J-cjuj ^jJl I L^^L—ftJI 

^Cjjuujja ^U3j! ^_ T U 4_jj^J! 4_t_<u/^U ^j^^julU 4 rr ft > 4 II «^tt 4 jj^ i i <»tl 

J ^sU a 1.07 -ijJ l->- Cj j-Aiiti j^SUa 0.27 ^^9 aj <I/Ua 

0& Lt^-J —%_jJi ^_La— uu jyC. ^Ju9 L-flVI 10 ^Ujjl (jyU _to 

£4 .t to Vi oJ^J Uojju jiKVl ^A Cj \yj LLJL> < oil tj^-j-llj jjjjULxIl 

3-^t_lj 4_u^Jl 4 jlj!oVI j)-a 4 j^J— tuJI 4J 1-ftAlI 4_c.^j>JI 4a— uu^jla 

4aaJ5eJLI 4^j-> 4I ^yJUjwl jya /1 6 y*s ^LftJI Oj_A_i—to ^lLa 0.39 

. b^J-to ^ t.> t U11 ^LuiVl ij-a 
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1«4UI itjJJI (lM.lt 


4 > tbjV 1 A, 7t 11 (2-1) 

4_*—All ^1 Irk <11 ^yA j j i5 J JlC. ^_ ;r lc. 4—j—us>jVI _ ux 2,11 _It^o 

(In - 115) 115 - ^j— jjljVIj (K - 40) 40 - ^j._1 ^ a! 

<iuMM! 4 _icL*—<! uVI < u^LiuJl ^ylj 4 JsLudJ (Rb - 87) 87 - 

(U - 235) 235 - j * I I j (U - 238) 238 - ^ ^.,,, a j 

^jLj J —SUgwlI o'j —A ^—fcma j—J <(Th - 232) 232 - 

<(K - 40) 40 — —j-uLS^xlLa 1J —sy 4—1^1 j . + * 1! cJs oj ~i'°i 

4 <ihV a £jj_it cL)l— jlajI ^—IJ 2U—2uJt! j —SUftlll <? J—A _ij—>-j —£5 

. Lcuj l_<aJ 1 Cilu Laic. 4_*_il J ^-o 4_bJJtl oLc.Lt_tluVI <j_a 


tjT 3*jL>-j J ^^L*— tu\ (^ysjJLi cljjJ l>- jjUcijlII oSJb U-CJ— caJj 

(jy \jL& t^iUUj j.Jii i11 1^_|4 Lcj ^^DjVl Lm oLxjlSJJ 

^jyjj 4_ldj^JI 4±y}\ £yA (JjLLiJ i (K - 40) 40 ~ nlj^jJl (jLi (JIM! (J-LLUJ 
(jl^uVI (jyJJ 4 1a (jl^ jj>J! (^JJ jt 3 jM/Ll 4 (jl iouVI 1^i a oLjLuJ! 

dll i Lul^p* jt l—pLxj <tl jlc. (jl^ — uj f.\ jJl)! 4JjLu (J5L>* (j * 

4j^x^i>- d^LjjJ —<_u3 4_tcij^J| 5j_4—t-uVlj oLu<-tftitJLl JoeLj i_u! 

4_lc.!j^J! 4j^pJ! (JS-l-3 ^ulll 4 j—<- uj oLjJ L^m^LL) 4ji^M! 

^J«A1 ((j!(jl—uuVI 4jlf ^JulIj jJlj oLill J3 »!j L^j) 

l^yA 4-J-tM ( JT lc. 1 _AjJJlJ ^pJI oli_uoj-ili djLc fjjA pi l OJJt 

.(U - 238) 238 -^M! j3 JI 

jJLA? 4c.^_atj jLuj)U Ll>-jL>- Lub^ju 4_jdU9jVt LoLc. 4_t__ii/l C-aju »--" j 

(^1>.!jJI (jIdjjuJ! 14 Lu i^L*J! o^oj—<_« 0.48 

(jLcujVI (Jj>^ JlJ jJI 4 _ lO jV1 oj uirtll (_yA 4^uLl1! 4ji— cu^Ll 

CjjJlxxm J±la 0.29 JjJjv ^J9 4c.j_>- t—ilj—liJIj f.\ jJlII 4JjLu (J^Li* 

6j — UJ Lua ^L<J (^jJl ^—ciil jLc. (jc. OjJu>JI (^>0 J j V 1 LAj 

(jjjl^ilj *4—LLbjVl Sj. . ^ j-u^-Lc. -=fc-<a_cb! (j—^ 

J>u^ xJbi —a ^Lu <(Rn - 222) 222 — 4_* i\* 4j^Lj 
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tUrill 


^ 'uy (Rn - 222) 1222 - oj->bi ( Ra " 226 ) 226 ~ 

(Ra - 224) 224- — -pbJI <J5I —* * I <j—* ^iLb 220 - ojjj— j 1 

^Iuj (Ac - 219) 219 - ijtft 1 a i hjj (Rn - 219) 219 - oj-^bj 

. (Ra - 223) 223- ^ y « 

(j,—^ ^^ (Rn - 222) 222 - jl c.j 

—1 4 1 —jJj LuLi4^ J—*L>» jl—c, j—Aj {jjj jlr>ill ( j— a 

jl_c. 4—if 1— c£ —jlifv ) f. (j 4 JI 4—alf£ cr—4jali^ <4j%jb V 3 

ol JlJjj ^ 4 I «M 4_*-eu-o jjLtaj 4JM^-4 ilol f yc. J-J-U t-/J->- J_- l!j_« 

(Pb - 218) 218- (Po - 218) 218- ^—&j 

Lc£ 4_L-o LaJl CjLaj co^ (Bi -218)218- cLi^a^a^-lb 


. VI 4jt_Jg>0 0 JLA <jj b-l 1 *—11 Jl-Sj I 

4nirt Mj ftb^J! J^L>- <j| lauV! ^ m,ck (J^b*^ jLc. 

fti-ljJI 4 j>iJI (j— A Jj-JLLaub jl—*-3 * 4__>J Su ^ jJI <: I—tlj 

i j r A <Li jlJu* t-j— mjj ->b 10 (jy —^ JLJ ^ “ill 

(U - 235) 235- (U - 238) 238- ^j-^L^ 

.(Th- 232)232- fj jj^llj 

4j (j\ Ujaull ftUlj f b^lL 4_»*blLal L ?—^1 t— 

_$l 4 <iU11 (jfTL«Vb Jjl—ill jl 4 jvjHoJLI £^LoS/! ^— a Jjlt^ll ftl^. ..gJl£ 

dilj^gfeoJI jl ^>-LLo Luaj <j_>.L>vlb J— 

aj\ u^fci 11 _c«j JljI^jjj i ^LjJLI jLiTj 

i*j}£ji\ 4j^HJI 4_il^ Juo T ulj i ^JLiJ 1 4 , »^- > JL! LSI* a 

4^>-JoaU 4_j uiill ^J-OJ 1 Q i | > i4_t^JJ>JI 

.jUtJb jSIj^JIj 

ft LSI (jr^) 5^ (3^-SiM I <fl 4 jl Of dlj^l _uaJI 

—uuj tNj-* - ^Jl Jifc-l-i ^ j 4— jLIj^v- ((3-t^— SJi 

cj! m4 J5I <>>V1 Ij ijj 4_ul^ 4 !! di^l_J ^I j 

LaJl 4 ji _SjI (jlkJij ^ JlA J^LstA-uaVI 4_i.L^,r ftLul 4_a _SJ.I 

4_)Lx-3VI J L i yi.% -1 {_yA Ju^j Lc_4 ipOS^JI Ji-I Jl) 0 <Vi 4.1 LdlAj LlU^ 
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I Juk a / 4 /^i“ ^y-t,i (j^3l^J! 4..ua.5»J Lai3^ —<_uJl 

^Jn«3 (j7 i3 4_t!Lc. <Ll ^uJb 33^->»J OoJ^ < *^jj, — lojLII (jj-oJt (jt^ 3^-ill 

Lj 4_jj 4. j i In t i 4 ^L^JI ol—L^ljjJt OlLul JlaJj i L>jjjl Jj—l^Lill 

£>j -luLlA JUU 4jjJl (jiLlj uj oLlJ i_xi_A 4_i_jlfiJt 4_JJ^J»t 

4_LoL*JI 4-jJ^JLlt oLaJtaJJU IJ—>- Lc^a it^JLc. jj&j-U <?3j->»j 4_1L>- ^—3 
<-«•<<1 i ^^-uLxS Sjj^uJau 4-Udn^lJl ^lc- £*-*— £>y\ {j-* 4^1-9^] I jLse-a 
4 -JLc. 4 lilth L^ Jl>-^j £>£L»Vl JujJl>o^ tdJLjw (jr^- <J£ Ji-lj 

dJLA JjISjJ 4_tSLo_U 4 ^JaJI —L>JI £_Oj (J-4 -aJIj t Lao33 IJ—J Jl>o 

4_LljJI 4jLoj>. 4_H£j 03 J — s>- JuLlj . 4JLa^/l 3jJu>JI (jy ^ \ 4 U yj L-a —cAtlJI 

JLse£ ju J <J£J 4 jl t-j *£UI / Jjji-U 148 4— xJ Zjj^bli 

. (Rn - 222) 222- 3^*1 



^Gj^J! J^lln o (Jy lJI Lai! CjI<;. j .<..iv ^ 4 ^uVi JXcj 

4jsb_OV| aJJt, C-.xjj-i<J Lo t4_L>JI 4 jc_OVI 4.U <-J^J L^lsUo ( _y*'t 4 13 

. I^juLx-oJ (JlO>-l £_<o 
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tWrfXf jjUm 


l Ijjjjj A^ Cl < 3 UaJ i (JjLSJLj jLc. a 1»II 4 ju 


A 13 


tjjjj-dJ! jLAj A A J xij l (jLiOj jj-3tx]lj jc-jLLJll (_ya 4aoLtJI d^-3tjVI I^J _JJ 

(JjSlj Jl 9 t l_J_L ^-1 _> Lul^jfc IjjJj I 4 C.^^3E-4J (JA-> tt <1 M^ll 3^4>. I ^j| iJl 

’Cr^jAJI AW^ AA^ <jL(_ujVI 4jJtxa A^'A 

i UU-re^a L z jJ ^ (A < »mhi1 {jja ^jUJI 4 1 1 ti ) 

(4i>-lj (j> iij nt,l jL^. ^ -, Lt - ' J - ) (A^ l AA ? ^4->- (jr^ (j^ (j r ' ( } A 

5-Lrr_"/.lI ob^Ai j. p-*jj <(Radon Map^ (jjjlj—II 4_Lajj^j La j aj 

i4_Lajjj>JI t> J_A JUao A 3 ^JLJI ^£jj —ula 4 JL 3 — iLUl JjjJI (j_o <Lj£j^_dVl 

/^LJI fft-14UJJ <_] j-L° A ^I^OUJ Ju£.j . 4-J^/j J£J 4.1aJj_>- J^ JJ ^.urK 

4jl3Jo Jill l j-o j_ Ll« JjLLa Jjj-M J^-ta (jj-ilA^ jlc- ^^ —*J* 

jliJI 4-Ujilj ♦ 3 jl ^ I^tll £) Jl-A 4_ljj - a>- jjUd ■jSA . I.gll 

^ya jtiJI jLaj ^Jj, CjLuJojVI A^ 4-13^ -^A 0 £A*A <J3^—*11 

A* A^il 3 jj) t*n» JjJll fjL . jj ill JJ*-I J A1 Ja—M jlvJIj 

J-b A° jtiJI yj^K-uj (jA* cA^ 4jjA £~A3 (A! 43Ll^| . jliJI 4-ujij 

. i—)jlUll JjUtil 4-u-aJ ^L^jjl JL>- (^yJS juaJ 4 j^jL>. (AJ 

4jjj.t.ii 1 \ 4-c.jj>JI (JT& j-jl& (^ ~ 222 ^ 222 — oj-^_A 3 ^ 

2.4 1 ^In 1 tijjja jJLoj (jA^ “lA^ ^t j tla! 1 ^L* iJjM-J £ya 4JLLdJl 

(Rn-222) 222- oj^A'j^^A^AA 61.2 lA* «^Ai -AA 

j-*J^^ (j-* 3 4 _jjj _i-uJI 4 JL 1 Jii 4 x.jj>J^ (AA ^ -j A 3 ^52 Luj-Sj tt>j_>-j 

♦ ^ tj lUilt ^buJi^LJ 


(jLuijVt (3 ~ 1) 

4_» JuV !j 4—-JjV I 4 4_*-Jo V t Jj ^v.A 4—>• ju. t 

4 AjJI (jy—s ALc. 4 j»— tiij 3^—^ Cy° u_A^ ^ 4 —j-lojV! 

(_ya 4 i; il.-v. \ J 4jhL*—J jj CjI_C.J^>J 4jA (jl_«-ti_jVL) 4_lr» j *>JL I 

:j-ta->l .4_iij^aV! 3 J-^ljII CjLjVjJI ‘Ap* eA- (#) 

http: www. epa. gov/radon/images/zonemap 
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a«*U! JL jkit (Ua.lt 


<-iU3 <■- X .i_i_aJ^ . C-lIj-clJlj « InJl JjLuj uJ I J^Li- 

^_> JLdJj _ uujVI ^4 1^4 c_-<—tuixJ 4 j» _ ifaJU y -u^LljlJI 

^ 1 3 <1aj! 3 4^a_t-a j JL>>^3 4_i_ > " <L*-tuuo Llr: 6 JLj_L>o 

(Rb ~ 87) 87 - (^ ~ 40) 40 - ^jLauVl 

(Ra - 226) 226 - fj_ul jJIj (H - 3) 3 - u^jjju^lj (C - 14) 14 - 
70 (jj-> (jLaul ^m-v- 4 j^3cj La lLs_ t-ue/x* jjub^ <(Th - 232) 232 - j 

irLl^jJ! y x^jJl I jjy 1Lyo 12 3jJ^». —‘-‘'l Cr^" Latj-Cjla^ 

0*001 J —jJujj^)JI lQ <*a < «4 l£J 3^ 0.009j 

• jo^* 4 0.0001 j cj^jj-u^l j-uzi*} 

l_y*jju £jjJL 2 >. ^J (jLauV! p t ii*w JiJ3 4 t.i.ul, I !r> rll $JLA 3j^-j 

Lu» 1 80 3JJL>- ^3 4JLtAi! <ULjj>J 1 jJuuj . Lu^uJ jJjlfi (^^Lt_u/| 

f. JLUj^li Alum j J^Lx a 6j (K - 40) 40" ^-U-itLj^jJ I 3j^»4j3euii£ Cj^ (XJuju 
J-A 4^j->.Vl 4 _>oLlJ1 4j2.jJ>JI ^JwL3j C-aJU^J 1-A-IuJ i(Rb — 87) 

(jX. tJL>- ^_U$3 (Jjjj L-i-UJJ (jf 

^c.Vm —u/VI i^y3jjut}\ ^L_jJLni 1 ^jLuJI —JDlj ^ 

. IjLA /yo 4^>ollll 4jl *A]1 4 jaJuuJI 4x.j_>J| j!jl2Laj fy tj ilntl 

^ J.* ' ukj i jjlx^II ^yi 


ajL»i)iaj>wiiLc>>jt 

(u^uu /JUx«) 


039 


0.38 


1.74 


0.48 


.186 


2316 


^,rlm»yt uajjuJI gjj 


i-u^sajuii 

d_Jji 


jli 

Labw 


uu«jyi 




















tu&.ti 





«of stjJtjte nz^j'xiLtUij^l 

4jLiZu^I J jjl- uijVI ^ /n>- (j^J jyUjJflJI ^y£.l*— 1*11^1 jjt IA< 

4-ii^jV I La lx. 4_*—ujl j 4 _l*^ojV1 3j_. Mirtll ^ya 4j>uli)l 4_*—JuVI t 4_u^£Ji 

<Jii4J Cijv 11 jl£. 4-ia-A? ^..V..-^ ^-LuajUl 1 — 44 I tusJi 

. ((j^sL-uJl ^LlJI ^—uJl ^jXu U£ jljlILa i rt tst > /ya dJLVj 



^L*_j/XJ (jLuijVI ^jLua-a (j^_u {*u_uj 
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WJI 4 jWI (Im *1 


^ydj J I ^LjUiiVl — 2 

. (N^snninde) ^ 2 u_J! ^JLua £\j»— ci/Li L* ^xIjuxlII ^L*—tH/VI 

Ly SJ cii!3j *4jj^^i!l _C.Loit 4-*_t^il ^jUq-I]I fjfjQ JUjutll ^~ 1 XJ C±J_ JJ>~ 

• i"i,y I j^LaJIj 4j.ua>•> <Vill i _ y jlaJ1 JLaeJLI ^ 

^j^-tiSkllI 4__xcL»ii (ill 1 **:)Vlj 4_c.1I i^ll£ S^JlJlIxj i CjVL^o cr^5 

,(1 - 125)125 jj—aJI ,(Cs - 137) 137 ,(Tc - 99m) f 99 

^jJI ^j— jj^j^IJI j ts>tc ^1—Ijj 4jaL_i^VLj ,[(1 - 131) 131- —-dlj 

JjLuLI! j-ijua ^jJtlLcuj 

diLtiill 4x.^>«JI ^ja^JLcoS/l 4a_t.gjJl 1 x^-stl ^L*_l^V! 

^jJI 4JLjuaJI 4 j^_j udt 4 cjj>JI uLa—ta^juo jjJLj (JUjjv <^J 1 jJ| _cal 

♦ dij.ci-U.it ^.lL>3 0.42 JjJLv ^X.LixxJI { JJ6 I 4 I ^ysjJULi 

CjLoltJ-^i-mVl ^jLusla 4.ut»»- ^JJ ^y^. 1.1 uaJI ^Lt-tTuV \ jjL l^a gjL.ij 

4-j^l. a -a*, f l lIjLo! tL^JI JoJ^jJ 4jjjJJI lIj^LcLLcj 4 nU)I 

jUilll 4 uuLlI; L^_Laj 4 jX.LLu 3 ^jL is\.a 1^._a-~vlj 4 _jX.La ljj S $\ JlJ.il 

. 4^51->*^ juuo jIjuVI 


4 J i Ir> 11 CiL«tjL>JLu/Vl (1-2) 

4 i iln.lt i _y^^nc.a \I 3JaJ lC. Cr* ^ 

JlljJLv 4alx LoJjaJ lx_x3 t £-5LtJI tjy £ ^L*-2u^I oLcI jitlu-ui 

(jy l£. J/V^jLxJI —LoLaU jl aJufc ^4) (_£j—>uJ (jjjJl tjyJLA^jeS J f !^—j a 

4x51-^1^ ^UaJ 4^J J4j iSj-^ ^ cyl) O -4 jIjlaa Lailaicj^ . I 4 JIjjv \ 

olxjt ijj£ 4jQ J- ^J L - alI I 4j£.LsL<iyi 

4^Jj <GjJl>J! 4xuj-oJI 4j ,^Vl 3^4>. 1 JliU.1 (Jj i <>i ^ J7 Jj»_9 

t LojLa 4 _Jl^. dul^ LiX. Ij.j^ 0 U3 4-iC.La-uuJ 4x.j_>J IjLv 4_JLc. 

j^jjJu <j *. a i i y . . jkju*\W q-q c-jjaij jlSo 4 x.jj>J q^uzjjuo ^j^LoLuJi clLlJ l5j 

j»LlaJ V- 1 ^ crl) I—4 j» j/Vl j^sdbcj jL^adl shielding t 3^- 5 

c>-LL*JJ ( _ r xLtJo^!l Lo 3 L 43 JI JjJ»— call jl*_> t j_4 ^Jl 

. 4_xaJ-A.ix3 
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It j*Ua* 


cj! j (Jjj 1 ! jJsIV jl9 <Gjjl>JI oj —a (j£Jj 

_jojVI CjVjuus (j[ _ B ^LjJLj (LAjjl— lm ^1 _ojj V 3jjJ—>JU 

Jjjdl (jjB) 4ix 1 i»Ml 5 U5^? ^ 5 -^ JjJlII £>j~&> (j^A-LaUdl^ ( _ y xoj> aU 

jJlSj ^Lalx 4_3_uajj . 4 ju!u^?I ^1 ,1 V*ii«I j 4ajJtaJl ^^^txll JUae^a 4_4 jJLllJ 
^£> L$J ^lll 4JUA11 4 j^_L_uJI 4xj^*J! ^JL<uv] Jqoui^xa 

l^jLv. 4• inil jljlL 4 1 iUII *(^>T 4^txL> CjjJu—^j ^ika 0.4 

t4jji.t. ««ll 4j^«iVl _t^L-J <Li —jiHil ^ysyrx- a 11 

.(UNSCEAR) 3^4-«jU 4jubJI jJI £U_j/Vt ^_ijLil 4 j 4 U .ll 4^111 

4jj^U! C^LiUdl (2 - 2) 

£_i-u!^ (JLUj L7 1c. 4_u1_jj^L 11 4^LLaJl ^-LuV 4 jjjJJI CjMxLU! ^ 1 lV~< < u~) 

edJiij I j_>Llaa Jl>-1 JaAJL j-jusLaII 111 lx. 

JU*. 4_1£ ^JUU 3j. i A Jj fL^la (juj^JllI (jl£ 4-ullj 

U^J^j 4xLtx-aJI <?Ju& . L^J 4 x1a _ii! <L}-il^_>. 

(j4-UsUJlj ^ 3tH 1 1 ^—^Li-o (JUjx jj.4 IcJu L^j (jA-LoUdl cr-lj^l 4 —>-jjJLj 

cdJa^j i4jj^i)l o^-lxLiil J- ti ,-r.i (j4-4jLillj (_£j^_l 1! ^LUl ^->1 

. L^iJ^itJj 4 jjjo]I oUlAlll 0-* eJ-a-UtlJI Jl^° (_y3 (j ^au^aitelt l 

3_>J toi-4 ol-4-jijtJj <j-\ jl C**,isr >j , V 34 _uu Lo j |j lajj 

^iaaxrtlj (jl 4-t iaJ 4xLLueaJI g,l gf 4_txl_t—ifu'iM 4_ajJ_coil Cj 

(j-4 l-^J-i J) 4 <Attl JjJl^JJ (j4_Loljtll 1 ^j-^^JtoJl 

^j tJL^cJLl l j_A ^ y .i.j.-5 4_ixL»_tujJ cLj 

o^lcLUl 4?ju^J jyjjjLscJLl ^jK <nit (_j>\>33e3 

. 4 I fC .4 4 4_^jj) ^ is~>~<>)] ^JJ 

(Joutj ^yliJl 4 J 33 IH CjMxUII J)JX jL 2006 ^UJI J-L4 -L^iJj - Cm ^3 

—uu 4 ojLjj_^ 45LLs 4 J 3 J 30 (j _ lx 4xjjj« 5lxLxo 443 4_1ST ^4 _1UJI 

• (IAEA) 4jjjJl ^U^iJ 4-tUjJ! aj^l 4 1 u^y UflIJ iiU3j ,c*lilio£ 369.552 

Justification, The IAEA Initiativ ^\\.« 0.64 (*) 

PDF. 2100/http*.//www. fans. fgov.be/GED/00000000 
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j jjj^xJ! dJ^LxLax ^— i—u I 1 gjlx Jlixj Gj^Lx.La-11 aj ufcj 

^ jJfc-i_t-uj 2jji* Cj^L_x.lx-ail Ls^L>* 4_JLJ! 1 

oMx.Lall aJUfe .iJLXj <4 ji _coil jallrvitl j-llolj iL>L%jVl iJ ^ >lna^ 

2 AJ6-U1 *LL ,A.’a^ LAjfej L^j ^Lo^a 292 j_Lj _j»<^11 

*LuajvJ 4 jI ^-i.c- .(UNSCEAR) ^La-i^VI ^-uLil <a o L» 1 1 

^wXa^ 4_*_<iiil jljJU CjiLdLail a Jdb £j!jii (jV! ^—!>■ (3-fBJ ^—Ux. 

. 4^LuJI La^-uLj 

*11 CJ^Lc.Lia (jyiljJI ^—jLuJI (J£ cu-Jl 

^J-oTi-ou l.o la j dj^LxLxil ^a l^-xa^ IjJLx, iliLoj 2aX. ^ 

U£ . Ijl JX. I cfibqj (jy^Jl 4a^UJI 3j aX j.—utuJl JjjJl Lr^ 2 " 

JjJlII ^^aJl Cj^( x.Lia JJX. 4 j—«_ itj —GaII 

dj^ix-lojo cllU-i (jr^t jJ I ^Lu 4 _jjLxx <jLiLJ1^ <L>Mill 

. ! ^^aJI 


104 



fJUll i£±u _tuo ^lc. ^aVl 4di^_ll <u£jj^oVl 3 Jl ->- _ ~ l I I CjbVyi Jl>o 

C;r fl .C-i^Lc-LLa 104 ilitLaJ 0 uj 3- iI CjMj=-Li>s JJx. ^3 

i^Lc-Lija 20 4_<-ioL_aJl 4dt^J.I <LJLa-d]l Lij^fi Jjj-iJ 

.CJ^ic-LLa 10 L^MdoV 7>y i\iC 4-pL»Jt <Gjj_U [jy 3 Juj^-ojI ^Gj 
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lift* XI jiU« 


c£tcui javi Jjuii 


-5 AC. 

cIj^Ll LdJLI 

aJjaJI ^_i_ul 


JAc. 

o^LUl 

AJ^aJI ^_cu! 


6 

[jCl A^li n 

16 

104 


1 

5 


17 

59 


2 

4 

L;^ 

18 

56 

OLLJt 

3 

4 

IjlILa 

19 

31 

l i mjj 

4 

4 

>A' 

20 

23 

LPM 

5 

2 


21 

20 

AjJIa 2J1 bj^ 

6 

2 

JijWi 

22 

'• 

Ijl* 

7 

2 

<jL.m£L 

23 

SB 

UU! 

8 

2 


24 

15 

A-I4H 

9 

2 

lilu^H 

25 

15 

Ul^jl 

10 

1 

LlLusjI 

26 

10 

Aj^uJ 1 

11 

1 

lul ^j_l! 

27 

9 

LjLu-uJ 

12 

1 

LjLa jj 

28 

9 


13 

1 

1 1 1 iAj! ■ 11 

29 

7 

Kj^Jj 

14 

1 

I, ' <1j A 

30 

6 

l.,<.uir> 

15 


^jL>LJIj 1 tuijjjaj 1 £Lj^-o1 JjjJI (jf ^ < Wu ^LlII —call 

4_mj lilLu La jJlLfl Llj^_£j Jjl_*_> 4jjj_iJI Cj^Aj^LLq IJJlC. l*J—L u 


Cj^LcLLa j*J_C _call f.\ (_y 4 JAtj (Jj«J_!l 

5Jl^vIj A-uaj^fll <Uj.i 14 L «j ^j3 iA-U^jlII JjjJI ^_yQ A-JJJJ —S 

. c-j^Jcw 4-Jj.i) AjJi^J [C,^ jJ^Lia 


J^jaJi I4J ( j^jjuj (jr jJl 4 JLla]I Aj^Ju-uJI iJn 1 i>e£i-A jJuuj 

La ( Ajj^ilI _cUll Ajfrji > el»^-<ij <_u j^SLj-a 0.2 JJJlJv ^j3 

(_yC. 4j>oLl1I AJLlaJ! 4jj)Lt-aJI Ac.^j>J1 ^La^-j Jo—t-a^Lo ^a 0.0008 J.iLu 



^JlLus 2.4 £_LiJ ^jJI *jJrtll g4 • <*iXJ 
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jbUilj LuijS j ISLl^al 




4ja^_Jl (Jll^blLi-^ JJLC. 4 , 1 ,4 nj 


<Ljj £ ui *.t I CjLo I VI (3 — 2) 

^ULI (3-^ —-tioJ^I ^£jj-> -«■" of JU 

^T cb ^jl ^JCi A _>» JuaJ^ i \S33 _lit jLLa_tii-iVi (_9l_ xir&\ jutj 

4j.£ ^JL*J! ijr lc. 3^_La_j—i_uJ! £jjo ^y T c v - j..;lg> j>JI _(_uJI I JlA 

cr 1 ! CJ^> 1 ^ ■ 3e~>o ^-lL^ ->JI _ Jill I J_A ^Si ^jaJUL*JI aj 

^Ibw JLseJU I JlA ( _ 7 -S 3jL>- <_jjL>o ofjU^ . 4-i^.j^a VI 3 _)L3ejJtl ol_ jV^JI 

Robert) I Oj-jju ^JL*Jl ju oLJjjljjV! ^JL>JI 

4j»l^Lj ^jjjj y i ->■ 33 <-jjI—>»-> 4_iaLbjj (Oppenheimer 

f\3j —cfuJU {_y-A 4uSLj^aVl 3 jl5cJXI oLV^JL 1945 _*Ji 

LSu^af Lo-i-i U cL)JLcwf i_4-4 i^L^jLo ^_i_yl 4-jlc. jllaf M,|| 

(jr ^ — t-jj JU JU>- (£j& —t-o^: ^^ -^.3 a _;».JJ 4 j^jJ 1 4r*J_i_oVl ajufe £-Lui 

lju4> 4 u£j^jV| 3jL=tJJLl oLV^JI < z 1 3 >U JjtAJL^ 

<—jL^jLj £\ j —4i>VI (jLjLJI juus 1945 ^Uil jujl>JI 

4jjU 4 1114 J^>L3_uuL) O— aliS (Juj~w i 1 g "t rr \ t ^ t, 4_uli]| 4 _jJLL*Jl 

^LLJI ^Aj)f La^o jjrJ—H- uLjLiJ! U-J—u/j^jjfc ^ jy XuJLa 
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tWrfXt 


* 1 945 ja.L*J! {yi (j .<«b t nC I 6 ^ySi 1 aJ i~ijy-L& (jr^ 1 4 i i) 3 I! dca ail 

J_ti< » b . do g.I a iu- l h 3 Ltjc-S » : 4ijJL) c >jwUi! J->» \ £x<ajJl < 3 ts> j JLo !j 

1 Lg^sbs I £JL»o La £-Ljj>o 4 3 i^tg. £-hjj 4 JojL>J1 3jI^j*J1 ya 4j»-^a 4 ~i n 

(J^ ..amI^EJ j \ £j!j_ilJ! (jf S (jjjJL—LMJ IJ-ll£ ( 3 ^ jJI ^lil! L_flVI Jjj-!>-! 

3j>bj jluIjLL*^ _^-u Jpfe-t_u £_jLu*a_ 4 J (jLi_fl ^yj«S IJLa cjP ,JL ^! 

C-i-u£ {y jJI La \ 1 « dj i yua ^.LS 1 0 1 <4>jyJa9 3^J IJ t^__ilo <JS j L^j i 1 4_a Lj 

l^!i_J La ^ JL^i-uVIj (Jjl -4 4_lj y. i yy\yc.\ ^ 4 j.lr djj.^L~ i 4 3bfc-dl 

3 JUl. fjjn lyjLa (j\ 

JU_u U7-&5 ( (jr $ljLc.U —1 C. 4_ullll 4 L c 3 It i"m 31 I f b! 415^0 ^ 

o-^ L jbt-uaJl JJLc. j. 1 4 J_*9j . 1 a j ,,_i^^Loj^-LS 300 

* j j 311 ^JLi I ^9^3 1 all 140 1 a —cl< c-SVT 210 _» ^/ t-!Laae^J I 

d-JI y jLalj .. y>-^ J!^ 3 3 43 (jy La - lm L-3JI 600 i _ y Jj ^Jab^Vb 

Ladle. 1963 ^LJI c ^l>- j__t_ul^ 4 jjj- 1J! *Lstl—^Vl e_jjL>o 

4_jSLj^-«Vi 3J ^Ttll djbVjJl) dJlj—dj^LLJI 4 j^_3_!I 3 ^^—H d-t—3_ai! 

c-jjUseliJI j_La (4-1Jl Ujj-Ji 34SLLa-U 3 j-uiJI JiL^oVlj 

.^£3jS?l ^.1 a^_o 4jji^iJi 

dJJJ Jju dJj^lo I 4jJjjJi djlju^.., mmJI jj->o ^C-^J 1 f^y — 

jiutJ 4 JLb t 4j^SLaiJtj 1 djl^l^llj C_JJj->nJ1 j^y^s 4ji LuX! J 1 -uol 

s 

(j\ iS\ J 1 j lyQ £yy*. \ <—JjLatoil L»Lpw! ^ 1 <>3 dJIjLa L^jl 

^^jjIj^jJI 4 > JUI3j 41 , .1 ( jjl jLgjju LoS jftJib ^LaiVl Jjo 

^ jJI ^^jj|jj_iJI iy _at^gfej 4 tlaf ^y a fa 4_*— lI^c 3 jLa y&j') <y —«-^Jl11 

( yc CuJ^SUI d^aJLjfc7< t «l JLS ({^^^-> ^ —caj 

3 j^c. f-^LLa.9 3-ol^xuJ 1 4 u 4f< 1 4 1 99 1 4ji—tjj ^l^jJl 

t-jjL^toil ^j! ^LUL j_j Jew . 2008 ^ 1 —*JI {yj£ bfc^>*lj ^ isr* 

ya 4_b-i.l 1 4 jIa^v (jy— ■& 4-tr.j l^j jl^a - 4 _ljjVI ^ojVl Cx>J 4— 

^Jja^LLl ^jLUl jbuiJl ^y—A 3jbj di^Lco 1 <._jjb>t!lil &J —A j-^C. 4 <dj^_ _LUt 

♦ 4UJ 4.1. All jl^JLb 
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4jUfA jWt tU* tt 

14 -t^t^gj ( _yli!! jl J&a >VI 4_>1 «r. dLj^l Sjj ur^J I 

4_>oljJI 4_* ilui.1 y\ I^i ill oCj^jscj J 4_2*_-o cl<v <«tl <• jLiX. 

jLaJI 1 ju& jLlaJLj ^_4-i-uj *(^ 33 -*-^ jU^ —uujVI 

cLul SjJ^lLI 4_j_JL*Ji Sjl^seJJ 4-a^u-t^ SjoJuIu ^ y iX d 11\ a d mA 

. ^LlfiutiuV^ I jla 

c_jlrc_uuJ! J^VI ^jjJI jLiiJ! j ■.■.iVioj 

j-i-I (jlSLiS —I] Jtrr dll I elijJi—>- ^jiSLa <j ^ ajjju ^J d~ m ^_£Ji—II 

il >| lLjjJlj «Jl_j JL2t_x3 i^j jJI jLJtJI CjLujj^ Cr^" L^3-‘- 5tJ _uui 

. 4. a U <11 (jr £> 



j^xuiCs a_u 4 jV_J ,^.3 <,_i^L>o 


SjltCJLI cjLjV^L 
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44)11 ftUiII 



c<.i.^ii 4 Jjua! i (3^" 

4_oLLJ1 4_bJLd 



4_uljJ! 4 j j\ „\J I <U_»_LdJl cLUJj ^ys «jLlM jLx_«2jV1 

4-o_ i L)LJI L7 ^!^Lclj «L1jJ u>a ^3^ 
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Ju_\\ 


^3Lit jLsjJI jliit 


^Voj I jJajf JLseJLl I JlA ^ya ^Ti-j-tQy —a-uJ! J)L>oVt jj^A ) jJiJj 

jJ^JI Juu La-lS ^£^>-1 I_I-uaJ^ij I^IiLaoJ <>Jju 

.«lJLq_wJ! ^3 ^LLuj^Uj 

CjLUjjLaaii ^-lt^>*a a CjLuj _i_u^c_>Jl al 3^3-oi! CjJL^ _ti JudJj 

Cc>U4 (3^ ol^-Ot-OJ eljJfc.1 (jt-5 JjJlII 0JL& (j^_i Luufcj LsL- UU Lu^33 

. 4_jj^JlI 1 L^jL)Ltuij5 j Lu l > -I Iru.u 

137- J1 Ifl ,o.A I 4juiu« ^1 In i Cj l^-Ot.3.~J \ $JuS> ^ _C. g "ijj 

(Sr - 90) 90- (I - 131) 131- (Cs - 137) 

4jj3VI ju« <L*— <!m!\ ^LtxUi tjjb o—-a>. (C - 14) 14- (jj—Ij 

jLJlII 4j^L« ^xan ajJI £jSj_t, 4»u3aj^! 2>j„ i!ija 11 «L>oLiJi 

cLulAjJ! 3j)ij»>JI l Ja3j 4_c.j-t_oj ^UJI g.1 «^AJI jlL* u 

^3 : 4j^JLO 4j»>j J <j^_ll.4 ^ I^-3tJ J Jui3 £ J7 3J 1^ <j£ jjjJ 1 j Lstju V1 4 o->- LjJ I 

( _ T l c. Jga.3—«_ajJ 4_1_4 ->uj l-il>ll ^j>JI CjLo-lIo ^jjull jLulII £^cjsc3j 

<L"> rt.f Jlllj 4jLA HlJ Lo 3-A^ <<LcUOjVI O jQ\ y. l^.l-tr ^->3 
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gift* If Jilm* 


<ja^JLn (JjjJ! 1*3^1 o!^_j^eJull j_b jJaJj 

(jr i>- 1945 jaL*Jt ju-a tiJUjj < 2419 La^£!> . ,i.,uJ \ ctajL^Ji 

(Jj jjl — J^y\ j-uGJ 4-xd*JI 4x5tiH fLu3L>.V LrSj dlJjj <1999 —*Jt 

. ? j-rtoli ^v«^U 4juliJi (UNSCEAR) 

,3 L^l ^pJi ^JLi^JI 4j^LuJf uLm- cxj xj-a j jJijj 

( (JjjJ 1 )La-iJ^ ^ JcSui-j-u-U ^yn> v^ljJI 4_5tjTo < ‘Zlj.-d . 1 us JjiLl-A 5 

. O 1 1 ^yC j3LlJl 

Lw-uj^ L^jj^.! ^pJI <jjj_UI ol^y-x^tiarJI ..l>* 1 fiLJlrJI 5 j j . < ^1 1 


. 1970 ^UJI ^Jj 1968 ^l*Ji i\a Ji-liw 4j^3_Lli {j* ^iLuAuu 



S^TuiM U^^rv.I 4 j^qJ-‘I i—ijLsfLoJ! ^Jl>»] 

1970 r un ^!J 1968^1^ 

Jj^jjxuu (4 - 2) 

4jjjJ 1 L<5 (jr c,L<_j.it <_)^-t_uj tijjjfcj Loj_t£. La-tiu j jL>- ^_tjju ^ILxj 

l^ajL^RvO OataJ! IJ_A (jj&J J-S 9 • 4_s-_—tiaJJ jljiJ ^_c^t (jtSL<u 4-Uj^l 

* La£ (»~,<J t JJ-UO C-'<U 4 -Ll^J! £ LaJj _t_u «GJlj| ^ySL-UJ 

. <LlLujJI (^jjmJI c-j-LsJt tjr B jJLihJI 
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It /*!?(Utf.l! 


CJ^Lc.Lax Cj t£-— lm I 3 ^LLaj ^ 1^3 ^ 3 -LJ! (J 3 ^-j J —£3 

/ 3 C. La! £JUJ 40334 ] I CJ^Ull (^^Lu^Vl CJ 3 LJI 3 .4jj^xJ! 

lS$^ 3 I t 3 ^ 1 ! 4 > _ t i l! jij_4aJJ j\ —liaji <L 1 s!^j (_lcl_ax 

- Jai I 4->JLuo c LJLLo ^y3 

^ 3 Si! u^Ll Si 4_aiL*__<^>VI /^o 4 -l£.3_xJ1 £ J—A Cjj 3 ^-J J_Si^ 

. 4.SjL.JI OI^JL-xxiJ 1 J^LL fJLLL) 4_Siai*^o ^j^La' ( _ r 3 SjoJiA. olj-a 4_j aaJJ! 

1 a f j-u £ 1952 a Lull I Jui^ 4 J 3 JL> 3 _Sa£ uLULa 4_Ll^c_a 4jjLv <jJ—! j JLi-aj 
JUtl jj_c.mi Ji^!j ^ 33 -Ll! J^LalJ! L_a\—<L] oLi^-a-l 03 —1*3 
JOj-pit ft La CJ 3 JG 3 Jclii' u-tlfl ^..LvTVtJ ^ JI L<i _4 t^Lst l ll ujLLLsl 

.^Jjc-LaII cjL^Lflj 4_L>M^>“! g ^ g . x L) ^LuaiVL 

Jx-aj V 4i' 33 JUC <LaUlI^ ^_3 ^Lajj-uajj cLU ! JlA ^_3 ^I ^u-J J—Si a 

(J 3 I 0 LJ 3 J 4jjL>J1 0 J 1 A (.TxLaRj-u JU 2 J 3 c j -0 <LaLl1! Jo I L$Jj 

.4 ^.yuy joL-ujL \$ >r g’Tu (J^-Lia 4 J 33 J 4ojl^. 

4jj J^o ^y 9 V J£LxujOJ» (J^Llaj <jljoil! cAjuuo/! 1957 fUJl (jr^J 

J-us 200 j^jil £_oL>J! .cjLj^j^jiil 4 \ L>-u iJT S! (Jliv. 4jtjaj IjILsjL 

1958 ^Ld! (J 5 L>» 3 . 1 _Sjv^ SJL*- 30 1 4_i—ifai! jl 3 IL ^ 03-0 

ej\ jJuj L>^ij —ljJI jL^o^L L)^j_ 3 ^ ct^ ‘*d25 J -^- u2 ) ^ 

. 4 j~u <4 3 -i_ui! oLUJLJI £ya 4-t^aj t^astj CjLo^Jjlo ^Lc-luj 

^Lae.S j! /.j— <iij Lo jlIc. Ijujlx L 33 J LoL=w 1961 ^LJi j.^—iuj 

4j^j3-oVl SJlscjJU CjI_jVjJL ^ifc! Jo! ujj _fl ^SL — 1^ 1 Jl ^yj\ J—clLLu 

4ojl_=^ Ci»£j 3i.iv 1979 ^Lti! ftLv .JaLSJLL i ^y» 4j^Lj ^JSjS aj 

(JcLoll c. «lfl J$ IS\ tl Ca> 4j^o^oVl S Jofej-1! CjLV 3 JL « jjLl JjLo ^ 30 ') ^Si 

. 3 ^i! (Jjij 4 t-io-1,1 ji^i.! Q^> 2 <->Ll<£ l2 <7lLi.~> 1 3 

^L*J! ^—3 JJ 3 J 30 — Cuj 4jjL>- ^—A 3 4jjL>- 3 —Lu>- l a 3 ^— til o —*£33 

^^,-3 cr i£ 1-Lxi*J 4 _ 3 t_uJ (_^ 33 —<i! (J—c.ls_l! c- 4 —1£ 3 ...-^. i , ^ ! 1 _«j^c. 1986 

(Cs ^ 3—530 _ujJ! J_ic] 4 _j»— im _L! ^ 33 ^>- ^j! 1—< 1-4 ‘(J-ia— jjji! 

(Sr- 90)90- r>J SuyjiuJ^ (1- 131) 131- ^ _ J\ r 137) 137- 

[^cJj... — (Kr - 85) 85 j 3 iiJ 3 $J !3 (H - 3) 3- ^uvjjju^!! & (C -14) 14- 3303^113 
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1 t^AW jit** 


. 4 a ! tAl ilI ^LLs-tiij'^! 4aLg-»J J^LlU t^As jJ^Ij 

Jj^dCU! (jliaJJt -<_ui a (J^U^ Aj^Jj ^3 C_jU -uuJ l_4_4 

. J^.'.uaV 1 j^.ui 11 t ij LSjjj 1 ^ 

j 1 jri a \ jj3 i ^_u£J I ^ m ill CJjAlJI lj_A^ 4 jjL>JI oJJb L-jl i <nl .-L>- 1 0^3 
fLtaiJl ^Jlc. uuL> j^yJ) 4lbJ->JI ^£^AI (J->!—LJij ^Jl ^j^ill (_j£.Liil 
£-jl_>. ^1 4_*—.ill jl^J .1 jl— iz ul ^j- 4 JJ LA. L) Ja;pej (^ AJ I I l_U I jAA I 

. Jjjjj _ji3 (JT ^ CjJL>- jJl£ J^Lal! L_J_jJ jLg_uajl CjjJu>. jJL^- 1^3 J^Ul! 

^^A]l I 4 J ^JLjlAJI 4jj/< 1 nit 4^1 I - ljj^J-A J JL3 JLfl^ 

dj^AI jcAopj .jiliJ C_oL>J 4 _?e_uj —i_u j^£o>a 0.002 Ja 

. <iloL>JI J^JtJ jJ^lAll 0 1. Ju.il £_jL/J I jLajJI ^-scjv «lJIAI 


tCp^L 






*• . r „ 

t+M'*** 




1 •>' 


JJtJ i.uJ 

l£ aJaJI Cj’^LcLa^i Ju>-1 lJ7 3 J ..14 CjjL>. <"/ u—cA ' a 

La.4 aJb^ (20 11) j=A—AI I j—A _>£—(jr^ ^jIjLjJLj 1:4 —i9>AI 

^Jj ^j ^J-x u~3 (jjLdJ V 4_i^LJ^ (J? X.L*_ta<l C__3j,-ux3 C-xjlxxU^ i La-J-Ju^5>^}3 

♦ 4jjL>. *_c OjJcv <JT Al^ 4__iJLc. CjL)j_lA <_£ I 4_Ic. ^Iuj 


3 



W-J! 4JUtiibitf A t tUw 4? 


^_y- ■ f Ll^aJI ^C.L*-cuV! ^j^j| ^Lxll _tHJI £e_uajjj 

jl Jaaj xJlj 4 jjjoJI ^£^2-11 Cj^Lc.Li^ a|jl5cI<- l-ol 

♦ lla Ltl i-L !\ ijL^J {yA 4j>jLlII 4J1 «rtll 4-J^J..m-Il 


4j^5U^jlII t_ijL»J<Jlj ijjij-Ut ujMcLL« ,j-* £uLUi ( ^_ y cLU^aJ' - ,*MT aojl 

%4 



4^1 ]n 11 ^_oVI ^y<yL l 11JI ji I JL sel U-uV 1 J^-il «-uJ1 ^jLuJI 3^—laJi^ 

iy* 1 /25 (^jL-aj 4 jLilLI 1 ax aU Ijj-i-o ^-H-Lj jlJjj 3^ Cy* 

♦ 1 \ (JjjJI Lc-4 ^y* ^plil! j^uAaJI 

.fJLtJI ^.j4.^ ( _ T ia cL*-ul_u_u uj 

(_£^>-l 4 j-CL eu? j ^1 (5 — 2) 

4j»—j/1 c-tjuLil til! 4_*—iaJLI jji\ !r> 1 H £-IAjJ (JL-^c-Q jj^\ ^ J dill ^3 

CjI^UII ^^Asju 4^U1 4jujV! \£J_IIj ^KJI 

olc.L_a^ dxa^JI LaLp- CjLsellll 0J-A3 <4.t. ««U 4 jOll £l. ,.VI 

Jjuij ^^UaJI — jAj 1 3 ir jJLuaj CjL^j-UIj iiajL>J!j J— 31 

<?JlA <—>jLAc £_—ia-3 ^—3 ^ j_^j—iaU (jlX ^jJlj ^Jjl^JI ^-uilc 

jl 331 5^—(H - 3) 3- in _>.jjjli^JI (J Jl-u_ uj I j_ 3^ cjLc_l__i_uJI 

4j^j3 iyA 4j_U (-3! 4_* LJJ*$\ iyA l $‘< C. gluJ J (jjlll jlrthll 

y <1 (_yx )u <J? J| d^LuaVL) viiJjj ♦ jl rthjl <UiLa/ (3 ^*^ 4jl^uI 

^Lofj 4 ^jL*JI (3—3 aa]I L^«l _uul ^~Xj ^pil j 

.^Lal! t_y\*jj 1 amM ill 


74 






tkri.lt jjU# 


(Am - 241)241 lJ c_Ja- uLI^SJ I 

<jJJ jj i(jr ij^ jLu <U c. ^vjLj Cjj Jl>- ^Lc. i^Ur, (jr 3 J uoj U j dt-^v 

•t5d>^ cr^ 

4-jtILfli 4 udL>- 4_l1_i i_u 4 ji— df 3^^~w| Ldu I ^ J—itll u-uJ \-<S 

( _yd_* dj C_J j _(Ji3 Cjtjl 4_) 23J Jlj>J I oljLLJLl (JT ^ C-jL^jJ! 

. 4_)l_*_U i^JLLLSl 

I L$J ^o^juj 4J1 * a II 4jjluiJI 4 jC.^j>-JI i,l^ 1 ttcpLA jjJuj 

{_yz 4j>oLxJI 4_i_Lu_uJt \% / ii^LI 4_5t_pj oi^-<aj—t-o $j!*Lxa 10 

<0£^LgTuuV) Cjlr%JLlll ^-JuO-i ^-yjs t JL»* J 4.1 1 II M U 4 . 3 UHJI 4_iLi 

. LoLcj L^JLaa) 

i^X-LLuoJI CjyJ C l_t_dVI t^y^J _*n]l jl. V a a o\ - Jjl JjJu>Jl { jy^ — :*=-Lj^ 

^oL* dVI ^jld^jLxll 4 jlj j—!1 >LiJ! (J—^ —uaJI (J -it aj uy^ o>— 3 




<LJ1 


J or 


O Llj 


it 


I U^Tt ^fcijtU^V 1 1 JI . \ 4 


2J bed) 1 2UjJLu*) 1 

<^LafVl (jdajJL^i t £jp 


oj^^O.4 

4 j t L> 

l 

O>o^ J&j* 0.0002 

4jjjj ^^3 o^Lc-La>5 

2 

l 4Lu. 0.005 

4j^£.< uf. CjLo! JlitlL-ttl 

3 

0^^^0.00002 

o.j 4jjLv 

4 

Cjjjsjum ^ll-L-a 0.01 

4_lC.I_Llo jjLuajfl 

5 

o^^. 0.41522 

^u^yi 
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(j** <Wt ^c.LjlmVI fjajjuli 


y 


■ gbtu»Vl 


■ ^yjC. LlUlt < < 


< d j i ,/t, ,i VI jjl l-AjJr*> ^yC.1 * tli.11 


^JLOuit 

au^itt 



% 46.13 

1.26 


% 17.57 

0.48 

4.ULc. 4juil 

1 ' '• " -■ . . j 

% 14.65 

0.4 

4j j.1o 

% 14.28 

0.39 

<Lu^$ d •_< ill 

% 6.81 

0.186 

(jLuU^I 

% 0.36 

0.01 

^^->•1 4jftl Ixo \ a 

% 0.18 

0.005 

< <u* CjLoI Jixi< <it 

% 0.0073 

0.0002 

4jjjj Cj^c.Ld^j 

% 0.0007 

0.00002 

4jJsLv 

% 100 

2.73122 

^JU>.yi 















































j*U# 


pJ£ll SjP cU£)h a ^.Ut 



L*12 ij-il 

4jj^u.uaJI CsLal JiitlLuuVlj Cj^_£. \ k t i ya < _ r i*j ^^jv. Vl CjLal Jl^L^VI 

4-idJLuaJI CjL*I J-jCCuVI 4 jjL>-j 


4x.jj>JI (jr fl j-^Vl ^aI 1-ui.l jJt (jj_il^JI jlx (jt L<J ^i<ajJ —uj i-o* 

^-A U£ dJlij La-JuV 1 jj^^jljJI £^j| <Ll2j 4-ll j t-dJl 4j^J—cuJl 

. (j*LdjLi,aH ^LJI ^j SL t.aJ 1 ^ ^^*aj>«JI 


^IdLU^yi <_>*U3 lj \ l±^-j 

tj JjVl <bojl £-L*clVI cj! Jlj^j 


-i-iuUD 


<jr xLkaiiVI JqL iu 11 (j-uLi^ cj!jl>»j JLa j__jJtl ^ <^woH 4 jf.L*_ JjVI SjxJI 

I 3jL>»J J) A £- 4 I 1 XI ^ <^<>11 cJjLUCuJI J 

(j-« j irf-^ll ^ L*.u jV 1 4_uj£J 4jjIj^_i3 CjL_uLl 9 SjloX. ^1*— 

Ll> 3 4ajljj>_iB CjI (_aLi^ yd 3jLx. <±JliJ! £^jJIj . £. iull 

4_j_>JI CjLuISLII y&jjH jt JlILa^ £-l 1 i 11 I yja j_}LuaJ! ^L*_ i!li')S\ 4_LxivJ 

£^i)f 1 Ii_A> <—3 J— $jj 14_» 1 _AjjG ^Juoa £U_C-V i IjugJ <jl_<_ujVl L 4 -L 03 

1_AJljJL>o 4u-o£ 4_gjfc^-LoLit_xJ 4_uljj_uaJI CjI _i_uLui]| Jj^j>«j 

-il^ll till V! 4-pJl CjLuISJ! 3 ] jjL-uJ^/l y^oyJtlu Ujux \jkyjjJajj 

^yXL*_C jVI ^uLlS 3 Jl>-^ ^y_A CjIjl>-jJI 0 J 1 AJ .^LjlxL^U 4 ^yLVlC 

3«Ju^J ]j 4a^lSUI 4_c,^_>JI 3 Juvjj ^L*—u/VI ^j^Lt^axcl (^LjjS Sjuwjj 
—t-u-o JljJl^HJ CjIjuv-j yC. SjLx. ^_Aj £_>!^JI I ^j «, 4JljuaJi 4x.^_>Jl 
4 x._5^_U 4x.^j>JI 3j —* 3 JLv (jylc. J L l J$ 4_iX. Li C/Vl 4 jL^^JI 
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wui a jHJ» tu-ii 

. 5JL >i. JI 4 jlaj3c_U dx^^Jl 4_]UdJI 4jj) i 4 Jl .-Lv 

lIoJj -til J^ulrV) jLsC-tl ^3 JjjJI ^3 > JuH ~ t ) I ji jLlLa dll Jl> jJ! 0JLA 

4^1x11 CjLjI^Lo^U (Jjdd t ^\ 4-!j-* Cy * c 4xX La-jiV I _mJI 

U£ . <LiC.La.tI/VI eLo^L-uuJI da^-Lii^ JX.I39 Jj i loJ gLiJgl^a ^Ubj 4 j 9_5 ^JLcj 
. «Uj.> (J£ <^y3 jJI ^LuIi>M Jl^ILuuI ^se_^. ^jX. 


: (Activity) ^Ull!l ^Lti 

Curie (Ci) ^j^xSJi 3a^ 

jjLt-aJI —uu^H 4u_c^ ^jj/Lla! 4_jJ uJLllJI 3J >.^j! j y 

dal .dJJI 3 \ j Ju^axdl 4xX,L*—I 3j_aJL) t_5^ju La 3 -A 3 £-—ilill j ts\ <* II £jja 

USc^jju 3 .(activity) ^UdVI 

j^Sdl 1 j ^ H11,1 l^La ifiu^. 4 -uIj / (Sjy (JU^ 10 * 3.7*= iSjj-^ 1 

. ^j^xS j^S-i i ] I 3 j-l Lll 1^ 

^1 i^dxJ \Sj_y^ 4_i— lmJ (^j^xSJLj 3 1 ajLA Ox-g lm Jl3J a 

j-u g L *J L^Lll^l ^^^x.L ljI/VI daLAl 11 (jj/LjJLl Ijxkj (jr& U^-Uo 

. 1896 ^LJI (^3 ^ddl 


:(Bq) JjjJSLtxJI Sj^J 


t^^VlS ^X.La.il;V1 daLiu d l (jjilj-aJ 4_JjjJI 3 JLv^J i Jj^SxJl 

. 4_l)Ij / Jl>Jj {_)L>^> - Jj>Sdj 1 

•L^Ah* 10 x 3.7 = \Sjy& 1 0^ c£l 

l^-pj L*-ixj LiL-o3^ ^IxS till cnUr-l i '^<3 


LIo 1 —c i^ i S I (j£ jJ I Jj^Sxj UJ I ^j-u I ^ lx 0I 6 JLA C/-tA.i i* 

.^^jjIji^jJI ^Lo 3j^LuaJI 4jt ^-^UuTt^l ^J^L>- ^yA ^ jr Ji T u.La..l I ^LuIiVI 


(Half Life Time) t jmix 3.ju>^ 

v_Ls\ tiijJI 4J^L>- (J-3 j jJ! £-—Lull ^-Mra.t-»JJ t_3a^aJjl j.of (1>^3 

JLj JL^Hil 1 i 3 jJI i?Juis j| . t-ULuealil ^1 mJ.1 j < »It ^x.L» tiVl 

. 4_uju 3 S^IiS ^—Lull j>i^-n 1*11 (^X.Lt tliVI dal Jut 11 < 3 x 9 jdl 
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fcirffclt tUilt jjU# 


f99 , in 1*0 <r. (j-4 4_L4$J ^^yClLft- £u)}\ Jal-tiujjl (jl M^ 3 l- 

6 j .t^ajJI I ju^J cj-^j 0 ^ ^LJl tJj^SLu 10000 

.oLlL-u 6 Juo 5000 1 ij Ja 1 x 1 * 4 H *CjLcJ— lx 

. I j*\ aj 4_c.Llx 12 jjlj 2500 


r^^cLa-ixVl I 3_L>.^ 

(R) 

<^X.L*_tliVI jl, vS 4 ^jxrlxnJ 4 —Bj^jlII 4j J-jldxJl 3 J—>.jJI 

4jllLIj 4-U-U-xJI 4_*— uj % $\ Lq_Aj i 4_*—(4/Vl Q-a (jiJjl *1“>34 jJu-oj 

0 ^~i a -a Jo i_uj <J7 ^ ^yd-»—Ju'iM jl jJLfl ^ nicn \ .loj I L$j! \-t£ . La lx 

^ Jlj 4 _LjJ 1I 4_ua^ AjLj JloJjJI »“i IjjjJ I . *1^J! jAj Jllv j 


(*) 


10 X 2.58 IfuSt. <^1 4_JLlxJ 4_l_»-^4 oU^jl (-4 


j-uxXJ 


.pl^J! <^a ^ ^L£ j^Ij (Coulomb) 

j I jl 3 a 4 _lx ij _i (jxa LliSLoj V ( jr xL*_ix/V! ( _p3j4jCLl! jjx/Lta 3jljwj ,jVj 

Vj <3jLli _ lxj>J! LxL*—ti/| 4 i s\~i a 11 4^.j_>Jl 

^ 3 j 11 l£>^ 1 jJ ttlo3*4 J^Jl ^Jb jLirv ^ ^js\t*A Jo LM$ {j£L V] j_jl*3 

^jJl3j —a L*—(jxrLjjd CjI Jl>.j ^14^1 

(jlxtijVI \ ^ j_4 Laa 4 _l>JI djLijlSJI -<_orw t ^jLJI ^liVl j! jj-iiaJI 

4_J_aXj . 1 $c ' c—ca—Ll^xcj 4 j*— tfuVl L ^-10 LuoTi aV 4—^ - i T u L*_Jo 

CjJLrtJ La LaLa-J JjLa-i l_Lal_<u>>[ (Ji-lj JJI ^L*_ JjVI juaXal 

4_3tulu a <i_Jg.ll 4,tJ^ 4 _ix3^_jlj JlI^T. ^l_SjJLj ^_*_tlu4 Lo JljjC. ^oJfe-xL 

^-uuLJ,I ^jjQJLj V Lol j-Aj ‘ i 4_a_xxJ>- 4^UaJl 

di I Ju>»^ 4 .La. A1 j 1. IjJ 1 mss- 1_) 1 ^j»o-t-a 11 ^jjJI ^ 

Cj!^-j 3L1]I iuiAil j lLUjL^J ^olcaJi ^ ^ jJ I ^l.,t ,i7u VI ^-uLiaJ 

Cj^Ja LlA (j-aj . <jr C.L* — ^pa^jull 4_3c_p_) I — gj^Ju>. ^^_aJI 4— j^xj>J 1 

. 3jl» Ju>- 

• CljLbe-tuJI 4_ix^ (^LxnJ 4xlLtJt 3jL>-jJI t^COUloiTlb^ (^) 
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II ^UlAftMili A jWI ikSt )If 


:(Absorbed Dose) c»ta».j 

(RAD) jIj 

_ C. 3jLlC. (jy-Aj 4__}JuxLaaJI 3ji^jJI ^_ Jt oJU&J 

Radiation <Absorbed <Dose oUKU 

4-*-Jl/Vl ^JLuaJ 3 J —a Is .^l—*—ifi/Vl {_y4 L,a1 aX I 

— Cj I — <Lt 1 j _< i> t i 4_*-tiuVl — LaLc. — Lioj — 1_oJ I) 4_L»^Jll 

Lx^lj I ^JLt-aj U£ . (4 7 o_j^5sJ 1 4_*-t^Vlj 4 _jl>.jJ»! CjI_>^jSM — OL>JjJI-uJ 1 

4_^>JI oLolSLIIj ^j_il *-i!j *LU£ 4 t-ao-aJtl Jtfsl ^a a..-^J 

» LA^_±n^ 4 j^. am i 11 |»L_aj>.SMj 


(Gray Gy) ^ 

.^UJI CjI jxUoj ^Lt— Cu ^I ^j^tsLualLal {jr Jt o'\ A 

:^JlUJl^ uS^juj i?Jufc ^-a-<-£X>o ^JLaJl ^c-cul ^jy-Ul Ca4x» J 3Ij 

f 1 / 1 - l£*>^ 1 

f ♦) * 

3 ijr S 4 isryt.4 a (Joule) <Jj — c. J->> l_Aj 4Sl_b 4—xcfi 

• »>b 100 = (jl U£ . ^l^-C-5-1^ Jl>-1j 1_AjJl^ 

(Biological Factors) 

4 ig lr . 4_j_laj ^l al t H ^b_>l £^L*—iSi^U ^.uLlII ^.Ll <-_S^jtliJ 

^ Jl_Aj < 4_j ^L*_J_kl tb_<-ujJ1 cLi Jc3t_» 1_a 4 S^jlL 

j 1 Ju3_a (_y_u\Ja_) (LET) 4—Si bit ^ b ~> J I ^l—ixj^L) d<-j-«a < .<> 4 q tsi\ 11 

*LU ^L* tiVI jl_ lA Jl^bf 3 jl>»j (<Lu£aILaJ, I) 4133 111 4_SLbJi 

4_^>JI L^UnJI c_jj1 3j 4_jV tLU jl I (jl£ ,l3 1j (^j^>~n 11 ■ L ) 

jljbLa 4,i.i, 3111 ols _ it (jySj .^^L>Jlj ^yjLxajSUt I J~V- ' j A 

jJ! j-Lt_(iVI jj>t ^Llt oL!u^j>- djjisfcj jJI (>ulUI 

.i^Uail fj^i-Loi 4jI\aJI JOllle) 
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44)11 jiU# 


jl JiiLa . (^Ibaj^Cjtlj jJLdJ) ^JuuaJi 4 _lA 1 Ha 4 jL~>- CjLbI- 1 jus 

cLtI I j lxj^j cjLbt—cuJ! 4-ui^ ^jLl!! (jr\— jLJI 

(jylc. £j_lJI I Jul> <^a SJljJlC. t_Jji->o C-o^jvJ JuiJj . L^J £l*2u^M jjjj^a 4 -ar jVi 

LgJj JlB i±^-p- (j^a iii 4 iJj-aUJ! ^SLoj 4_u^i,l 4 ji— lm^}\ IjjI j--J-aJ>- 

i aj La-a <4 oj>-J! Lj^L>JI xpUJ ^/QjLj lLiI JoJ (Jr ic. 

4_jj>JI Lj^LjsJI J 4jjJljs- —£L<u (_£Jl 11 jl I 4_j_p£a 4—£j_*_a 

^j-UL>3 £^_Ll 1 i ^ y •" 1 4 - >• i"n 4/^ 14- 4 a <^> \ 4_>^_*!ajJ| y 4_al-C. 4 a x^xj 

* l£j LO i ^L * < T u^/ 1 (j-« 

C.tj.<a..i-t/ SJljJcv (_j_al_*_a CaJju3tI< t-u\ .JIi4 — t-u La ^JLc. pLLj^ 

^L*_g! ^y-a 4j_a_jB cGLLoe_i t— . 4 aLa 11 ^Lk-iluVI £-J^jV ^T * G ^Ll 3pLa^UI 

lLxi-u^JI ^L*_ lm^\ 1 ^Jelu 4_uji! 4 bLLJI j! jJLa u— 

.4l>.lju 4jj^_a pLul ^^^B <j^V<a 11 

Luo 4_*__Atl^ LaLc. 4 j»_ ljj\^ 4_j_Ij _«_xJI 4 ji -tiVl ^a (jf Jcwj jJaJj 


10 jjjo- (LET) 4 —bLL.1I ^L-v. JLaiul ^1 cii\ — 

. pill jJla ji^SLxa Jo»- Ij 4_1^L jLha (jr B CjJ^B A 
jJlaJI IJLA ^J1 <i~n 1 t__<_n-uJ ^*jJ! ♦ pL V t ^ lc. p U-LJ I fl i I 

. ^ ji«oJ' JL>- l^Jl ^^LujJ (QF) SpL^ JjaLi-a 4J <j_5^ 4 b 1_LJI ^j_a 

L>UJI g3l_tll yy x^>I \ jljG-a 4-i-aJLfcJi u-jjLcIlJl c 1 *<j31 Jl^J y 

Luou 1 c 1^-i.lr. 4 _Lb 1_(_uJI 4 j» t!«Vl ^ lc. iL^4 ajlsu V 4_i_>J! 

4_C.^_>»J1 1 Jl^-^ <.iu ^ • ^r>U iys\\ -C-l I 4-i <-tiLcu- ~V (jy lc. 

j^B La^_lSG uJa_ LLLj ^1 t <^VI {j-a Jl>-Ij 4.jr L*_tioVI 

Jt 11 4 _l<_u l ^j-xTu-J i ^a x_aj>Jl pLiJan! 

JjsLuaj ^ a i .o JLjJl>- ^laLn-a J"LlZl _<_u! ^aj ciJJj ( ^ y l^. pLljj . ^L»_ti^vU 

Weighting] ^^ ni l 1 1 ^ —ujj>JI pLg^iI ^j_a y <>>f. ^c.^UI Qj^Jl 

.[Factor (WT) 

^ 3 - 11 ^-ioJ d^LaSJt (JjaL*^a _i 4 jJ| QF (*) 

.(LET) aia- m aj^iji aiLU! oUL^ ^ .ll, ^jjji 
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1 


QF = WR 

4_*_jiVl ^ 

1 

Li_u 4_*_u<1j LaLc. 4 t i~tj 1 j <1 ii 1 . Jl 4 • . »V1 

2 


20 

4_jj^$UI 4jlJ«V|j 4 ljii"Jl CjU^jVIj LaJ 1 Cjl iu.ui> 


,-LS ^LiUoiVl f^yt s 4 mtU _lxlAj 4>C.^>JI tiAjjJ (JLx/O^ 

^_lj LlJ \ l^LlxIoI 4ju>jI J3Lcj f. I jJl ol^ ^3 Ijl i's> I^jjG c^jJl>o 

4j^ ^u-aJ>JI ^yo^yju ^LcJ? ^-Lo-t-l 1 £*-la- L - u Ju^- jLuaJ! 

f-\ t^iCL I (jfA }, ts^C- J_ C ^- C - JjJl_>Jij) 

. I ^C_CU^«J I 


^j^/LGJ ^o-o-uau ^cJ 4_djl_t-ttil (Jlj^l!iJI Cj^L<oL*J.I 0JLA (^y°J 

4X.^>JI Lj_A^ (JjjJt ^4 * <*»^U ^_yayJt-L i 1 (_y° GJI jl jG_^ 

j 1J2 i a ^jj/LGj 4^sKJLI 4x.^->J! 0 ATir^ <—/_l>. . 4JIaa!I 4_c.^j>J \j 4 ajalSHJ 


^ In t*<4 4-11 • rtll 4 x.^j>JI Ul . ^4 * Mt>U jj^JilLI tJI ^3 £jLD1 io II 
4_c.j^JJ t =LusjJLu} 4^t_£u 4 K ^^3 4j jJl>- J-oIGJU j. lv>lt 4-JVj> 

. I f. 1 iS\C I JL>. I L$J (_y=>J ‘AJ lj7 Il] I l^ IU.OJ 


(WT) 63^' 

^ i/<«H 

0.08 

4_j^^jJ 1 4J^lHil 

0.12 

^ JuJIj Sjuiilj 4jjJij jJiJIj j» jJI Cj!^£ 

0.04 

4a^jjJI 3 jJiJIj AjIjJUj JliSC.11 

0.01 

4ojL*UI JJLiJij jJL>Jlj £tJU3 ^In t <1 1 

* , 

0.12 

/^ahJnJI »G>C 1 d-idj 
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44^11 tUtf ,11 


(Equivalent Dose - H) 4 ial£li 2 lc>*JI 

La j <>*• 1 j_uGJI jl jJcla (jj/LjjflJ 3 <?JlA ^ JLs cjl «. itj 

iU^UJI ^La^V! J-al*i C<j>- in->Ji c Liar .! (j-® 

. (Sievert) cj^LuoJI ^ 4 .< to 3 jl>.jj lilt (^ 133 j . liui ^ CT^' 


(Effective Dose - E) 2 UU^ji 

^ lii >J ! j I J_3_a o JlA ^Jl>^L_uJ 

«.<i>J I cl tS\C. i Jj>- I L 4 J L$- 1 nk\ 4_Cj_3eJJ <Lu3yjCll 4_1£ 

. Luajl Cjj. a.i.t xill yJt 3 I j jj a~<ll 


A , r- [ m *i V l iLlLS^JI (J?J)~t t il4 ^j«uLl3 

^B ^ ^ ^3—(_u_a (^uLl 3J 1—g a j a < oi J—>-j Cj^Lj li-ll i A 

^Jar. ^B 3jx.l- lmj*\] i JuL) iJ7 jB £^l_*— lm)1\ ^J-A 4_jLBjJI JLfc-a 

4_tX. 1 4^o t n\\ Cj 1 c j 4_^o«. ^1—c ^£Jua 4_*_>LlL 4_^oj^LJ i ol»L i^v> -^/l 

jj^Lll 1 4_aL*J ^x-L*_u/VI 1 jl jJLa j-Aj t<—-»j) 1UU ^ojJLLI 

oJlAj .4_cxjV 1 _}jJ »JI ( J7 1\ ^jjJl ^L* JuVI oVl-3t_a ^ B ^/LLaljLLJ^ 

4j&Jl i-oJi 4x^_»J! lLs i-xjjHaj i4x._5^_U 4_U• All (J7 Jt Cj IJL>.^J 1 

t.Uv. . t. tL.i-a -cu 1 . 4 jlx-^cJ, I 4J L*_3J l 4 x.^_3sJ 1 l^x v \ y 1 4 —1 L»-3J i 

^Ij^jJI alhl 


(Committed Effective Dose) 2 uij$ii ^Uidi 4 x^>ji 

4aX L*— Cu\ olx.^>- (jja J^aL*Jl 4J (JtOjjCo Lo j I jJLa ^c, 2>j 1 .iX ^ A 

j^aVl JL>J! c_>L-u^ 3jL>-^Jl oIlA JU-33^ . 4L aijO LqLc. ^ 3 jlL 


cJlc-i.'v . ^I. a c L ^/ 1 ^j\JLaL*JJ L^J—<_o L^j 4 ojcL*— t!v VI <tx^stll 

( 0 LL 3 j —cuJI ^y=>y-A ^jlLa) Ls C t.i.u.^3 1 (jyjJI Cj"^L>JI jJl c. l~u _ 

3jjurt_a 4_i_Laj 3 jUB (J^L>. ^L*_(JLsc-a (^^LLaLatJI _5JX. ^JLo^j £_ya 

(jrB y i \ I l\ju L>Ib .(1_alx. 50 jt 30 jl 20) 

t^gy-z *.j du^j 4 _j ^^.a.cuJLl ^ 1 « i^.Vl 
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WLJ 1 A jil! tbftjlf 


JSL1 4Jua1x 3 Loir: 3jJl 4xj^iJ CjIx^->JI jtJuLa c_jL. l 

£yA Q LJ *J I £j£LjQ -U JaUJJ (j£^aiuJt ^ i uj>v! I f. [ t^Ti C. 1 ^ UTkC, 

^*m *> j i *.\. i^nc .i ^Ua^yi ^uh 


. a _L>» 


(Average Collective Dose) 2UUA)i .U.^q 

^iJlj 4j^ t < 111! 4Jlt-oil jljuSJ. ^1_ iuL^. J«a— LM^LA i yc. 3jLx yJt 

aJoJ Ly ^ iS33~^\ C-JtaJI aLu^I Jia-1 ^jSLiJI 0 La Jbe-a QalaUIt L^J ^pDsJcu 
4jUi5 Olc.J->J jljJsf 4 «-u-oA> ^jUuJ (^T'-UUJ! J JlT <jf . Lo 

4-C^>J \ > lai n^jLa . Cjja.iui i _ r iLo 1 5 8j 1 3j 1 2$ 10 I—uU 4jja LU 

‘.^LlIlS (j> j£j 4j>IcJ1 4JUAJI 

10 =7j. JL + _i_3 1 1 2 _ + ,_iQ 

5 

Lla (jJ <±<^-v 4ar.Lt_tiVI 4 j1^1] UsIj \S*h* — Luui (JUa _<-^1 JlaJllj 

J-alatJI JJjaill laJjJ l^J £^ 4 _ 4 uJJ 4Xja>JI 4 <. a is\) Jj-aa lLs—<_ u^al! 

. £U-iI<VI JUta 


(Collective Effective Dose) 4j>.« l? ai 4)UA)i 

-iJX bj^-^ o 4a^_£—t_aJI 4JLt-dJj 4x^_>*J! iJa—<_ u^jl 4 3jbx A 

^J>ea>- (j^lx 4_JVji 3_L>.jJt aJufc ^b ajj . (jJjjJl £b_tJiVI Jbe^o (^yU-oLtJI 

a a La K 4 «tu ti o JlA JljJp^ . Lo 4J^^ ^Lt-i^L) ^IJLita-cuV1 

UK Uajlj < I 4 L 4 X bjUJi £b— cLVI ^Jiata—<-aa t 4jabJl 

^Jj Uj 4aj^SUI 4_^LLJI 4-aJiJta_uJU 4jj^aJI CaLU>Jll JJlC jij 

^aaaaj Oj&l (3^° U-a^ 3 4-ULaJI oLqIl^*) . 10 VI /^o tiJJii 

^yx/UaJ 3 Jsbtjj ^j _4 b JL) Jl 5 ^Lt Jl/V i ^t/Li5 ol Javj ^ a a.* aaa ^jl 

3f.Uajlj 4xla5tJLI 4aJ>U! tbl_wijVl J^l-i ^b_Jl/VI ^j^sLuaXo! 

Jiwl ^j_a Liiljj iSj— t _ T lx 4Jj^ JSJ 4axLt_JuVI 4 jUjJI ^j)a_ i.^a ^LtdJ 

-_uJI ^>lj-arl .l.uVI IJiaJ, laj3->o 4_txLt-tiVI 4jldjJ! ^_ba j-jj)b" 
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Llok.( jLcojVI ^Lt_tH/VI ^ic. (j! .<,.<< La-4^ 

^LxJI 1 j^Wt Ju9 4 t Jl»JI j! <Ljj>JI oLul^Ul (jf-4 4 jjLpsJt 



lIj! ^ jJI cjL-L^ 1 Ly~* **" L* 

.3^jUJ.!j < _- r JLL*J! ^1 Iriill Li^j cju>- CjT lr. £jj J£J 4jl>LjJI 
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jMI {U*11 




T-t .lI . a 

/ wL>.lj Ji>o (Bq)- >/ 

(Half Life Time) < IuaUI V 

daLjtlll 

1 

(R) ^ 


2 

(Absorbed Dose) a^utt a^^>J{ V 
(Equivalent Dose - H) 4^KJ.| a^V 
(Effective Dose - E) aJUAJI a*. ^1 V 

L£$^>di 

3 

Committed Effective) a^j^il aJLiJI a^. j^J\ V 

(Dose 

Average) aJL-an a^^L-oll a£.j->J1 ■ L. .,y,* \J 

(Collective Dose 
Collective Effective) aJUiJI <c. V 

(Dose 

|^ ^~< i u.xa 

ajisjji 

4a^iljLaiy I 

4 






4 


uUijmuM 



^43 JljJUlJ! ( _ :r -B <djl_A 3 j^_j (jr-^1 

4-J^-oi-til 3Ljj>Ji 4 ,^ 4 !I CjVLfcU 

4-clj ^Jlj 

i—kj .*j o j—Aj t 4 _xj^_4^-JI 4_b1 U II 

<LuOxJI dj l_ 431 Jii*: "1 L) 

CjL a I JL-jt..i-t.u'V i c_i_iLv. 11 £-olaJL» ) J—A 

yA L 4j^£L«_uJkJ! CjVL*J. 1 4_JJ jJl 

^JUJl <—JJJllU ^J_l3 yO 4_l3 yy.J-C JJL.c. 

(*,1 J-Tg’i.Xiil <jl Lst-tlaij CjIj , j 1 JcucILl 1 

tdjVLs&JU pL* a y£ ( Jiv _i 4 j^^I 11 4^LlaJ 1 
cjUjlj j_4 L 443 I1.01 f^Li-uiil (Voj 

t—3^4 - uJ . (JjJiXI 

lj Li 1 1 1 j—A ^ J,■i.i.^a a It. II 


^Lt-Jli>U 4-u-u-U^JI 4 .i.g.l 1 fi 11 C-lLal jL^elt i.M % $\ 
4_nlj3-llj 4x.l < 4 s\ 11 CjVl_3t_-43 jJjjJl 
. <._JtaJlj ^ 4^UH 


^4 a • i> .v ic » 
^lUI — a t j—a>j ^yj] 

^JL»j— ujj ( ^ r lH 4j^ill JiljJLl 
Olli 4_u^_>Jf Cjl J—*_U ^—5 

^y-jlc. jlj tloVt 

• (J^yj Tu a! I | <t 1 ir^ iJI 






U i_daJ1 

^*yQ I # 1 /% 4 1 » .. I 

^yliil l < J-i 11 j 11 * Lali. 4 « t^il 


6 Ut>lt 
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JL*Uf jUl *!*« I' 

l urfcH ^5 4Uj jjl ^UuiSn (*l JL>«2Lusf 



d_L.il, <i11 Cj La I jJfc.i.<..u^ i U AiiLkJ 1 ( _y3 ^ J-aC., »J (J^-Lo.* 


t 4jL» 11 L*_i_ul^ 4-C.l} i^H ^3 4_jj jJi 4_* ti/Vl Ju^j— i_u! I 

j_j-Lx-auj cLy I JlJ o-*-"i < it ~) y V Jiail J-ij —uj (_ r Llj 

CjI^-jLLjJ!^ oljl j < t J\y CJLxaI j^uojJ 1 y C/.)_q< »Vl y c. <1 < aIIj Ju Jl>J1 

<CjIjw y <uiUj 4 _l3j^JI Jj jLcLIj (<LuJ>jtU ^_jlAx-aJI i f \ 4 i n 4-4,5 Ju^yy 

4urv.L>.^Jl \y\y y-jyjunTi 11 t<-fJLu. «-u^LjJ1j a aa- 

jl 3jij _:>JI t^^LuaJl 3^. 4-^-1 3jJL*-l y tC jL arll< 11 <j_ a 

cjLrtj.iUrJIj 4. ji.A-sVl^ j—*_> {_y£~ 4j^_>J 1 oLW 

ililauill (yA JuJuJI ^ S Jnj-uaj 4_uoL>Jl 4 T uLcia-aJl 

^lA 3~> CjLadiJJLl (_ya stiij -Ai^X! ^j-4 ^>_ifi5>LJt 4—LZiST C< ttt.iIo I y 4— 

CjIjLj_l-uJ! JljJl>JI CjLj.^ L ]ico 4 j^jj Qy - _jjI.34.1 

. I^KLlAj 4_j 1 3 < 1 1 Cj I p LLjJ 1 Cj [Ssy-zc^iy 


88 


tu* w i**ut 


JLJ jp <Ljj ilJ 14 • n<VI ^iJL WL urfl 

JuJjJ lJr £> 4jjjlil Cj^ _cLiil Jjjj-La C^~ *J-dJ ‘djL^Jl 4—IfiLLaJi c Jjlj—<- o3 

i L-AJ^jJ ^IiJ 4 jJo 12HJ| L> 4_jj La^a jJ_Sl ^uj el ji-ij JiH 4„rt.l^‘*< t g- Ljj^J i 

<_jJJ £-lH>uj 3 jJa.^-a 4 jUr o'M_C.LA1I cdlj J-ji —uujj gLoj < UjUifeoJ! ^>£Uj 

. 4_1jI-A 4j_iLo 4 _u Juxa 4 AKjj OjSj 

fJUJI f.\ _ y* %25 4^-i-oj ^J? (Jyj] CjLuI -:v| j-J_liiJJ 

C_j^aj Lcj djLLa^JJ $JlA 1JLC. (jiaJtjJI jJuuj <4 jjjj CjI laa» a (J^l L&j, V is~\ a 

lIjLjVjJI .fJUJI (jl J—b tjf-A Ij-b 40 y* ^!i£l <^3 clil.La.as a 510 (]>—« 

%22 JuJjj qX. 4J jjj-aji f^gj jj (J^bLa 4 jLo yA jji^l Jevjj LfcJja-j aJLgfclJLl 

1 A -C-uJ 4-JJjill dj^LxiLil I ^j} ^Xj . 4_^Jj_gV1 g. L>J 1 « 

tg.l_jj^£Lli JuJjjJ 4_ajjJta^ ^l!La ^j>.LlILj 4jjLS-« gl— jj U <—ajJoJJI j J </al»lj 
^JlLo (j-c£. ^Lul JJ>JI (jyJJ <■**/» I,H 4 t.<H.1I llji.1 (j->0 *S> ol j (jlJs 

. j-iiJLI 131 - jj_Jlj u l! 14 — 

^*-9 _<-uL» <sl_La JT^ajj 4_La^e_g <jl ^i*J LoJu£. ^jLSJl <_ • ar.t’V) Jufij 

4 \r\rr 4jj l d l L) ^X L* I cLijiliJI yA c ajljus 4jLo L^JlC. JlS ^ga-Lil! 

^xjj cillj ^1 i4jj^JJI dj^yLxiLiil 4 JjLc_^ 4^Ua ^IHj) 

(^yj oj \ 1 1 CjLujS ^lc ^ iAx. —uia jl^ L^J_c. 

1982 ^LaJI 4^1 <— .{j\jt —titi! 

(jX. Lc-^ £>ya 155 j-L _ilj cliLxLjjC yC. 

.(Three Mile Island) JLl*1 4j> 11!I ^ 4laaJLl 4 jjLv 


GULaJLJ gyjLc^oSJt u >.i ^I ^ ^LjjjJl '4 ji^VI 

^X-LLi^JI ^LuVI ^jQ LqJtI < »L1 CjLaLaJI ^J-ilao yQ 4_>j jJI 4jl£j j| ^J»,n u*i 

c_9^_*j 1— yX. t4_4-aliw L» Sjijj « ^J-cIjlxs yA ciLjjj 

Cjl^JLiil ^Lj^dJI jj _LaJI JuJiao cil!j^j i\ _Aj^uaLi£.j CjLoUtll ^Xtl 

* 4_ia.LjjVl 4_iLa-»Jl ^j9 4 jLjlU 4^JjJI a>“<JI o JlA j ,<"i tjj . CjLoL>J 1 ^JL^J 4jj^LLI 
JUJI yJb Lg^ CjUaiU <5Jj_>- t.lajjJa —i_uL_u! 3^—tl-JJ 1 ^jlr. c__tjj21j 

. diLcLluaJI ^jjO La^-lT. J 3_Lg-mV!j cltlg-i^Vlj UaLuaJ IJ JuJcaJl 4 r l <>v^ 
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(Urt?! 


^Uuj <^32 Ljj 101 2 Ljlu/YI JL>bLu/t 

JIjjqj i^lluV! Jo^lv*. j ij ySi ^V! ^SLstuJl { _y£ Lo\-C. 4 _jlJu I ^ Jl3t*i <-u 3 
£-uaJ <- f jj — 4 ^xtl i . itu^it l uu—us <_y3 (^yJV! 4— A g C - tO—1 jj 

L_o1 Jl>*1 jj£. 137 - jl 60 — C-JL)j5> ^JAa LoL c. 4_jlA^! jJ uuaja 

Late. 4 _jlA I (J i<n utJ ^^X-LaA! (_3—jA-Vl t__uL*J! ( _y3j <<-1 4Jl 
Vl ^yj-i-u ^^<dVrtl c-x—L-*aJI c-ul^d 4.ilgf■ *1—xjf (_y3j c j, 1 <^>U <j—a 4*111 ill 
^^oLj_uI ^ylc. j 1 ^ 1 to jl ^q3j^ *^L* —1-_rt Kii ^J_uaji — ujj 

->Ltjl CjI j c_ ( . 1 i * s 4_1o£i 4_Al^ <MAa 5 3jJ. t_cA-aJ! yj£x _i_uj 

(Jj rtJ.mj V^5 3jJ» juc^u-aJ <■ 3 lwKJI dJJli ^yj(JLj«a^ 14jf| 1 tn a 4.u* <q 

4jJUj ^^ lAl c_i-L<aJl 4gl4£. ^j.i^i.9 til! j J-*_j ^3 x4jlA^M 

ts\ <11 u.i^ ^ 4 LJI ^SLrtAI ^3 j IuASLaj ‘\Sy ■ 4jluo _ j 

. <L>jlLal! Cj l h is>\ ^ si! \ n xla <Li^Li-u3-a CjLlAo 


Cc.l 4 .uxV I ^IXj) ^js 2Ujl0t ^.Hnu/Vt JL>tLuxl 

4_«L>J I CjL jj^~ t >1 o (1 1 fj)x , 1(1 11 4_)Lx!u^O ^Licxj 1 l,/Till ^JtSfclLcxJJ 


Cjljljjw ^yjj 5^_iiLxxs cjUUJ! £_3j ^3j <!:<■>>w tc.x,lxy,<.»VI £_jLlo^ 

i Lila 60 jl 50 ^J jL^yi 4_su_u J-i-aj 4^V-cX. 4-iit-us 

<1j^jl>J Lj^Laj 4 A 4 X. (Jji 3 ^jljAJI (J yQ 4_cL>J1 iSy ‘“ a 

cJLj^ 4ju!ujo j-bl <^a.4 i^xj m l3i>^ t^LuVl 

lJj _t~/J-UJ (jyl^ 137 — _ LJJ jl 60 — 

4—oU. 4JL>. (jr l^ l_x —>UJl c _ r l^. LoLc. 4jt j,V 

3jL1.I| 1 iiLitj4 t<—3 luISL!) ^ts >t LoLc. 4 jl_A! ^nTtxjj <—3j 

j-x+m (jy£ ^SLstjl! 4 -x-^LX«iir>e_xa c_ 3 j-C. ^y 3 3 J ^>.^xs (jLu 4 _>-^J ^lc JL>. <A_i_ij. 

t ^\"i (jl^>Jj (jl 3jl—(3,VI oAJt ^ yj - t xa t <UAalua3-!I AAjcjl)! 

3JljJl>. oUU. 4-jl <xC. 

^yi] (J usJi LolA 4 1 1 I. 1 1 (jp3 HjijAJ! 4 _/qL>JI (^ys2-i (JL>. 

4^jA ^y3 ^LJI 4 j>-jJ (_yic t“-<-3j..t.<i j^yli-U 4 1 l&\-3uz 3jLl! ^^ylajtA <e_n_Jlil^Jl 
^jLoLj 4JI 4_«L>J| jJ3J CjS-^ _,Csfr**<ll 
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Cj lj^ L .i4-a 4 _j^|_j ^JL c. cJj -il /|a j isy U &JJb O-j-iIu i.. JjjiJ1 i^lj 

4-lL>- Jj Jj>3 ^jSLoj ^jly>JI a a Jji_cu!) 

. 43.5 jjiSl Oj^u^i 4--aL>JL> 


ijlWuXt a \ <^3 <Ljj Jl )1 ^ < u«V< j»LV.Wu«t 

4_l9^I_IuV! J> - -p. *lp>-l 4-Jj jJl 4-4- li VI ^Ju2tJ - c*iJ 

>J i_ul^a c u . ^ J (JlLo 4_ ^. tix^ijJI CjI—jIaaJI ^w^.t.jJ 4—.olpxJI CjI— spii U 

pu^ ‘ LaLc. 4 4 um 1 4_La_<_ul^j jl 4_LoxLa 4 -U->.»uj 4-4-Ju t 4La <_ul^J L-Ajus 

4pp.^Lt-£> ^J^aa (jy —jI^.xJI jO-llI 3jjp- jl-xliwl ^y ^ se- dl l I JJt> J^L>- (j-fl 

^1 4_jL^I J j} 4 JLS*ila.<M _}jp-J (\C^ < ^ *»£fi <—p"*- ^I JlStelLm^U 




L_)J-LT- 


<oljLu_JI CjIjLLjJ 4-C. LLx-O dJjp- 4_ 4 -cal I _}lj-LI ^| JlStix-uJ La£ 

^Lt_ laiVI <*UuC& ^yjj LiU^ < CjIjLUVI ^1 4_4—till .ilj-U 4-j c_a\ .uaj _p* 

CjI ^LU VI oJ-& jl m-v! ijdJii < jr L 1 4,r it a (j_uLt9 Oy&y I 4_la—uul^J I ^ *<■ a j.sl 

Jw4_l i^J LA Jjl-Ucx]l £^1-4 aS/V I 4_p£ fU 4_U-4-4 C-J lj3 I-L-ttl I 

I JuA dsJjJiJ! a (jjJS I^j (^LoJLjJ <jlu!uwVl IjuA c.I^jv| 

^3 0_>L>Jl jJSIjJI 4pj_5 t_>1 1 ^SLoj^ t^lisVI ^-3 els ^ Jo- ^lr. (J Jo 

4_Lc ^Lj»—I^ yi 4_p^ O^L>JI A \ II jl J— c-c (^y 3 jl LaVI 

4_>3JcreJi— i_aJ,I CjLoUsJI j_jJu^ajJI ^jSLaj 4jL<3 I JlSLaj tjLUVI 

l^KLj (JJL4.4 -ily 4 (j « jLUVI j_Lu^j (Ju-ptj jLujvVI Ijla o— 4 

♦ 4-C^. t l 4 jlL_uJI dul^J 1^x9VI ^-4- t JI ^yH J LJ^J Lc_ 4 ^Li l a^ l^ulnj 


4 ^^ IIjJJf 4_jj Ilf I 4-31 .u/ V I j*(hX^.cu/f 

C-ptjjl C-up- 4 t All -ilyll ^xl 4 -L^J-t-ol & ^p^lj^-II JLrtll 31 -t.a I 

4.4-li VI ^1 J-^Ii—<-ul JM-i- ^j-a 4_aJl_*JI 4-p-lljy I C-i1 j jjJuJI i j- a 4_Lj 1_A 4_p^ 

4_p^j CjIj^Ls CjIjl^V <4jm full 4 _aAV!j LaLc. 4_4_j»l 4 m 4 4jj jJ I 

i JLi Jp«- c_9l_u-0^ J^Ln i_u i L^J ^y-lpJ I <_■>J^pJ I yju^ 3» Jy3 JpjI 

1 ^Ipl ciJLtjfcj 4 _jJL*JI 4_4_l!IjlII 4-p^L xjVLj 
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W-if UUf *fl**9f J. jUl 


\_4^» jcJLU eUtl Lr^ 1 ^ <iV-I (jl L^LdLlJu— uul ^cJ 

^_y]J «l>-L>J! Lc-jjj ^jc_l!1 0 L 1-4 jl^bji_ lm Lj 4x.1j^JI ^LuaH_ m.a £__t^illl 

JLatll IJlA ^y9 JjLt-uj (jr^ 1 djLstjVl dJIjLoj 11 ^ILiL>o 

( _ T 1£. u-JJlaJJ 4j£-4-ll ^jLuJI J4_uLj 4juUJ jij_U ^Ijl^LuoIj 

,^JL»JI <LuIjJlJ1 3 3 y 3! I 

3jLuaJl cUI^-Ju->J 1 ist^lSL-a JLac-4 (JT ^ 4_*_tfu^I 1 <^vit C^jajJxTt t olj 

_ ihu oi jluJU —i_oV wLo!j iCjl^jjjJU^ ol— jLuJLj 

xln 1 11 4jL>Jj 4^£LoJ! 4jLj!} (Jj^> SjLiaJl ! < jr lil 9 . Lua^JJ (jyjlj—Ju£. 

c LU <JL) JI 3 <4j^Zt]| 3 Jjjv Cj^jI <LaJ —1 1^3)1 3 _}j Jj 

(jlI 3 (jl, i^uVI j —tliLua — ujJ 3 J 3 J Lc-4 4 j^Il!Ij f. I 3 fltlj 

4jl£Lx_H CjI j lioj^uM pi \ L y^i u (jj 1 ^. c.Lucl3JI ^JJ CjJ? l_ 4 ^ 11 -uajf Cj\ .uJlj 

^.n-u_> 4 _*_sLL)! 1j lUjLjI^jj^J! Cj 3-43 tI ^-3J1 4JJ J ci ^ 6 

4 nj loi 4JbjL) j X 3" JI pl-4-L*Ji £J3-> 1-4^ ‘ L^jLudI ^ Jill ^ -4 -<-u T J1 

1 4 <w.i3,t 11 Cj!^Aj>JI aI Jiite-L-ul 3 -A 3Jl_l>JI aJJb Juvf . LlLu 

4_3jj-tiJI Ujj^j ^y^JjJU ^yQ I aJ-Jt 

lj_A ^jjSLjj t4 4-i3r 1 » >J 4^1^ ^L*—tfu^l fjy* 3jjL2t_A i_lsLc.^_>J jj>- Ol I 

I 60 — cicJlj^Lli 3 j jiL^aJl LoLc 4.t_ 1 ^yc. 3jLlc ^4_*—tii/VI 

JIUj Ljj3 Jju 4.<vj3«JI olj_t^>J! Clii3 ^-Lajj < <3r j < 127 — 

OjJL>. Lu 3 ^ j J_C Jj—o>Ji 

. cIj!j _ £u^J 1 {jjo J^ill Ij-A (jr^- cLt^irtJl 4jX«j aji IS JL*_j {^^Jj 1-4-4 

CjUs'ifl 4 JlA ^iaJLJ lr. ^Luaill i^jSi (jlJlLJI l ^_ySk _*J JjuoJLj O-^^o J_ojj 

( _^ic J L^. ^ - JS^j J-4-*J JLseJLt IjUfc (JT& CU^LjJi ‘4—ocljjJI 

. 4 x£-gl! lliJ 1 1 (jy^- I 

6J-L& Jj I ^3 t VI ^_A C/-J-I^->- Jl3^ 4-5clxII l 4 _l£- I I L>J, I 1 a I 

4juii/V L^-uaJ^JIJ \ 4 4-L4AJ ^4JJ cht-O- t 4jfc-tioi.1 jl ^ll ^1 JlSCUj. »i /)-C 

lgt\u3>- J^ f«ij Lc-4 ioij^ljJLlj 3jL^j 1 Jus (j-4 LoLc 

Jjjuo Ls>Jl 1 3 jl 3 JU j*-±* —c*jj 4 A 4 rj . I 4 J c 3l~ cIjj JL>. (jjJ (j —4 4_L)aJo 4 _il 4 j 
4 _ujl >3 oLc^-^tJ <.<£L7rl ,4 t L<aJx. Ju ^ ic ^lu LoLc. 4_*_ JLLj 4-uIjlaJI 
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LsLn-) 4 JjoT 1 arj 1 — 4_4 olj-ll <5 Ju4 ^ l j <w*s i—S^laaJ 1 gix £ lii V 

V <*oLjf-d! ^U-cl Jlj^JLi (jjl 1 ^if. ^juj Vj ^I _i_u^U 

djufu^U Ll>.jL>- Lusu^ju [gisyjjJLi ^vjj Jand (1^3 ‘ ^ 4*., «ull _iljll £^_<j 

. LaL$j dJ jj>_*_4 Jx'-^L>'"I.I 1 a^U 4jjjJi 


2U j,4xtl ljVL>u 4 ^ W/y I ^<JL > w L u i t 

CjJoo! j£ 4j»—Lull ^jllalll (jl 4jJuuJl CjVLaua ^i!) ^jjlaLiJI (.LaJ-tjl y —pu*j 
^Lill ^LuVIj ^I^-l>i 11 ^LuVI 5-iljj (3^- > ° M ^ j a-aVI 4j*JLj 4Jaj^laj ^—ILJI 
<—Jjjv oJLA^ *£j—:>JI 4jj^ill c_j^_j>JI ^j}lxl !ju 4j1xj if. Ij) tu Jjv ^—lx 

(__^A_tXi_>»J 5jjJI C* 4 Al-<_U L£ t<j!—LH->V! 4_ufcl_5j (jr ix Jxl_i-uj 1 - 4 jV 4jjl.Ua 

^ JU d 11 ^r. Luajl CjJxI uj^ (4_olj^>Jlj djr_I \ I CjV^I— i_o 

4_» jxVi <Ua.>» j- „ i^Ajj tL.Ii lull j clijllll q —4 La^Uxa-j CjIjIj—(L ain j 'j j»j—*u' 

U£ — 4jjjll! CjIxL* _LuVI tj^a 4_j_Lull* 4 x^j>J 4_ul JjLII jljll yhiyau dJijj-Uj 


l S JL/JI (JjL-oJ <jX { dh^BJ t(jl *^\ LAjSLbl 4_SjjU lLj Jl^vI — lfll -LII 

. £eJl ... JujjjJIj c-tobuJIj 4_i_ulajJl ,yiuul\ 3 JuLA^teoJ Ij c djAraOH <J!ca Jjja-Vl 

Oj^i —uu-iJi : LaJfcj djjjill CjIxL*—LLVIj *.1 jJl!I Jo-Aj>J (jLlaj^Jo dJLlAj 


jljll 4_ixbui^y \ S^Tunill dJLrv (jj-Sj t^x.t-i t-xiVI ^jt>tillj 4_uiL« tl<VI 

oLc|jua»yi (jja 6 j-ajljuo CjLi^>J (d-ol^o* ^| dol^ d-uLu) 4 _ljI_L*J i 
{£li& ^C-L*—lLVI ^<u.^3i.x!M 4 _lLui dJL>- (j, 9 Lai t ujji ^aJgii —ua.ll 


l1}Ul^c>J I dll:, ^yA yl^ \j£ 1 Cj Lc.^j>J 4_u 1 Jucl 1 a I^Jt 1 ^iaJ^JU 


« da£.lt Lt)VI 3^.7 l L.a .J 1 4-JLaC. ^5 

Jl3j t La lx. 4_t. Jt< (j Ldj Cj l.a.j , xjl>. 1 ujJ I (JjUxj^Jtai 1 (jr 5 ^ jJtuu-uJj 

L^i-b^jcj djat_tlj JuOXJ OjI£ ^J 1 djaxVl ^j-^Q dJjl-A CjLca£ JiAjv IjL^j ^SLaf 

(J^juaj>vU i yA %35 3-=«-J (jj i La J fail 4^1~^J.l CjLjj^SLJUj 4jjj^LJ 

J'VLju— i—Li I J_l9 lLU < LlLLa-a 4-La l\Ju —uuJ Vj Julflj (jK ^^UJI ^—j' j «11 
S^Lj ^La5 (J—J (tin a4 IjcA ^joiaJ i41jL^J1 CjI_ aJJb t lart~v- <jy jS 3jJ>_II 

by j ,<C 11 ^1 l^laj Lalx 4_*—LLl ^1 JL^di i_ui ^^1 _L»J i Jij i^n->J.I 

4_(J_U_uJ I 4jtoa/ VI ^ I Jl^tU luj\ ( 3 ^-a! t L 4 J y^yJUJ) ^pjl jijJL! 1 X 
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I £ jUV ibwlf 


iy\ 5 L^HsLLd j j oj 4_ujjJj£JVI _ >J!j 

^jls (4_5_i-A->Jl .4_uUii]L-o! d>VL>. ^Ja LaJl oU-Li-u^- —(_u! a 

LlaJj?tj ^~uf Li—J>VI t jrCLdj j jJLa]l ^hjL^j jl ^IjJlII >Inn^>- 

^^lx 1 1 ) 4_ILjl3 4 \ j < .Ij 1 A^jt M 1 4oJ 1 j fl.1^ 11 CjijLuJU aIjJ* 


_i-l_ul 


<^u»—tuuJl 4 _Sj^Ls Juk 


. 5^113 4_uLj_lII J.u^UJ. I Coi ,u £_caj 

t-u\ L$u3 V Jl3 4_j JiX VI tiJl i-Aj 

V ^_ ;r ll! CjVLstU 4 j A i 1 At 11 3j—kxlt (jr^- ^IGjVI (j—« ^jl-3 4 jIxj 

4_* uuJLl j-jVla./JI ^Ajlj 6 i Lcfa i \ .4 4_J^^jJ! CjLxL*— cwV! JlS>c^ i_ui ^£Laj 

jJI ^jUojJI <?JlA (V«J iCjLjLjJJI ^/iti j_*_i —<-u LgJ 

.oLUt <431x1 L.UJUJ 

^al OjI^ 4_uLlj 4_uIJ jtlI jtj_U 4 ^>JIjuaj 4_oJjlj_LI (jl3 ' l3 !' “ 3 

43LuoVLj l^a-Laoj LaIjJj*. Cxu_lJI _L3 £yLX 1 Vi 11 4jjjjJoJ 4ojl^>- 

CjLjj£LjJLIj ^IjiiJI —coTJI ciiLtLi-iLaJi cl 1 Xi 7 .Il cjLljI^a] 

cljucJI 4 —oj! JuLlI 4-cj ai I (jr^ 1 J- 4 4- li^ jJLI 

(^3 5Uj *li)l 4Lati^Vt ft J^Cui/t 

Jlj_jV J II clofcoJl JLstA j3_dj 4 _jj jJ I 4,.t -i^iVl d<_c^_ uj\ 

< a I^JV ^V/C 1J JX ^Ja. mm! JLatil IjuA ^£1 Jiidt—j_ul ^aLLaJ 

4jj\nJI 4_LGJ1 jla _«_uV \ JM->- j -*^ ®— ^ 3 1 (j^c -Ia J' 

4u_lLx 1 j (±j! _ajVl Lufcj aaIcuJI Jl—3c_ll IjLA _o lirtn4 

. 4_l>.I iiLstjVlj 


luhh 2 a AVI j*K,l>i1a/t 

La-A^ ^ix. 1^1 <yr 4_ oj^Jo ^3 4.j i.Ln.ll <±jLstjVl JLaUju 

4_*_jLLq^ (jr us^i,\ ^-M-X ^ALje_iu ^ 5^3I 4-uLi.^wvVl ^jlalil 

^-A I jjU^aJLIj >-Vi ^^TuLaG— uu! ^ Jlaj 4 

• CjI^- juic-ll ^3 ^^lx i5j->«J (_pJl (-JjLfcllj 
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j tA~\ jju i _^LaJ Zjj+a 


ijr jJI 4-caJbtJ! ;!;-«-uVI {yL dJJ j j-a _ uu\ Ju9j 

cL'^lx.Lil]I Jj ^a-lc. t j. II (LujSj l-£j-*j -UJl». ^lc. (_yic. V l 3 —J^M 

jl ^-)_dil ^JlLa 4 _j-i» a j^jC. I_ uj-a ji (Jbt^l L^JtC. ^j-u ^—iJl 4 — L t -a_ t SL!' 

. |*Lc. Jlaj Laic i.AmmSo ^1*J! IlXA jl^j-ol oJijLaj c_jLu^VI 

_=*> (j-a eliLstjVi _A CjdijJ>- 1 J_o5 i JS! _ <!ajj 

4_pLiA_i^ jlj_a-J <L>-^3_a-a 4^—.JLa Jsi^aj i-jjbtll! ^jljUs ( _p_a CjL— jl^^>JI 

4irx* i> 1 ^ ^1 * ^<j ^_tu4_a CjI jla-C. Oj^jvI ^v3 <£_li 4_L> i-u Ia-> 

( LAjL-u_a uiijJUj 4 t Mill 3 All I ^41 rt*t J^c 

l^ l c,LdJ ^JLt Lj^Ljv. ^J 9 4-jjljaXfl 3jLU <?JlA ^_pl_J (_£JwO ^_Ullbj 

4_JlC.\J 5 ^va-uxl! 4_ul^-i">J I i_}jL?caJI (J ^£i 4 * Mill 3_}UJ > J, Vi ...il dJUj^j ; 4_1_>-1_} 

jLuL>- s ^ cjdJjSj <4tf(_^!^_aV! 4 jJl5c-j _i-oilj <LajL%a_uJll 4jj_iVl 

! j r ^xs>z — Ci±j <LaJL5«^i I_uilj 4^jjjtll 4.lie. 1-3 ^JLa 

. ^Isl^a^l i M" -> - a 4^uLlaj 
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w-Jt 4uut a jMi tu-at 


4jt _(HI JjiyiI ^IjusO-t_ol 4_lL>J. 1 cjjUseliJI y - 

t J1 4 a j lr>^ <_ r *3 _ilj-<_uj! ^jjG 

dJUJL>- oLa^Ajlx ^Jl Oj>lj _:>JI ijr lil c_Jjl_3fcjJI oilj , \ 4^ 

4 j i ft jJ 1 4—.Jljull ^If t_ <tcji 11 I j ft j) >o->» cj—L*-* ‘4— 

VxS I 1989 L-u —LaJU (jrJJtJjVl y-A tL)La=_}Vl 4 

j !^-cj 41 Mil 1 L)-^ ^-u^LJI l <.. a 

^4j^SLU 4 jj>J! Lj^UkJI ^J-C-L-ATo iSLc-J cjjuJLja 4_jjLuj$ 

^sL>JI L_-tU^pJl tdsLdi^l ^JJ cdJli jJaJj 
1 JLft ^<u uUJl£^ »(DNAj «4 jJ (jj _JU 4 —SjJjjlU 

0 LLysLu.dJ I ^ CjI 4_»—<_tij 4 Jt-l 4_> 4.Ja.f, 4JLj^_ta ^Jl ^l_*Jl 

4 t-\ ' 4^j^_nXI^ 4_« . .Jill jdltaiil ^ljL5t!ua/Lj ^jJI Cj l_J a Ilj 

. 4__lCL*_ iluVI 4 .if. UII 4_uoUiil 


uL>oV< ^ ^Ulu>VI ^>uL>JcLat 

j-csdLIaJI 4 _ 3^_*_1 4 * . iU JLfcJLl I JLft (J7 3 c>"J tJ —■* 

4 jl gf. r-j-tliJ cj3j i_uj . 1^3 J) 1 tn U j-cjlII Ju J^>o dJJdSj i Lftjjitut<aJ 4j^SH1 

yis\ /■* 1 tSj'^ c^ 1 ^ - f-*£ *<-LUjJ (JLla£ J^lLaU Ju J_=nj 

i rr Lu.ui> jlj ^jJI j ill1 238 — 

£-—<idl 238 — ^^jjIj^jI] uia^xiJI j-a£- 4^-aua J^->- ♦ 4 —^Jjjus 

^yd-tLi J! ^i JuO>J ^^Li-uJ Lh-L>- 6, l^t j-<udl 4_jl_i.uTW 

4J!vL3r ^ 4-3 c_uj jdttll 238 “ 4 jlc^ <JloL>Jl 

Jj*£. ^jJLSj 4-Sj^-LaJI oJ. —,238 — ^j-»1j^-ji] ^ OC, yAj 

» Liaj^aj 4j i V1 5^SL11 

14 - o&jZ ^ ^ Jifclti.iu 4j>CjLstjVt 1 iiajl 

0-*) ‘(C “ 12) 12 ~ J — UA ^ J d j- ^U1 ^Aj <(C - 14) 

4_Ljji_« 4- u -ujl j ^>dl j-ft^ 4_1 — lm 5730 —tHidl 14 — cJn^a.llI 

(N — 14) 14 — ^rlrw^ T uJjl ^—<c 4 _u^£J! 4ji—cIjUj^ILij (Jx-Ldx! 4_ 


J-U 


. Lilt 11 3^1 1 cj Lfljlo j-1 ^ 
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*U->u M-JI AWUferit 


6—^5^ cr^ £-—Jjj 
oLijlSD 1 3^- '“*-*■ 1 j . 4..i-t«_-a 4_J_i_u_L) (^^_>JI c_3^vLiJLi c-l^-11 

i _ T ic. (^3^° CjLxjLSLJ! oJlA (jL^ c-lj^U t(jl_uuVI 1 gjjB L*j t l_*_p»_>. A_jj>J1 

CC_cl jLc 4lijlj Jlaj <Ln.ol? I 1 4 — Cy^ 4-a-UCC 4_i —<.nj 

Lc q)Ijj ^Li A Q 5 ^wJ (Jcjjv- IjlA (jr is <-jJj dL}J>Jl 

4_j_LajfcJ 4jc_uj 4_i_<_u£Lj Lc 4j^Lsfr-<w^>^ 4_3c_uj 14“ ^j_c 

1 LaJlIc.^ <^y_>J! ^jlisLI! 1 JLA SLjnJI 4 ^jyT*>» liUjj «3L- mim<<iVI 

^ ^ 4. Ax/' ll I ^ CC t rt4j o-^ LljJ I 14“ I 4_l-caJ I Juj 

ojla 1!vLLq J^aj 3^ I (^>jIS2! I jla 3Lbj c_j!— ut> • 4_1 

l\lja { _ r B^j *Li_c^_U dJiA 3 ! ^ ^Lc. 10000 JLla C<« t~>4 3^_5e_clJl 

Lij^_jU3l^ 14 — cr^ (_)-^LLJI jljuLo - U1J i SLca> * i4_u_u 20000 

aiLi cJSjju 4-jJ^-LaJI 0 j—A ^ 1 14 — <„ ii tsi t!I jof. (j_cj (jj—3 

Jlj JL>*jj 4_i_ulj J^T BjJulLo CjVI ^Jurtll— <_aJ^ 1 1 4 — _j^SJLj 

cLpwVLd 4 j\c j . 4_jJ^_>jLJI JuLLUj CjljLx/a^Jltj jLi^LJ 4—ocjV! 
0^11 uJUlj Ijuo 4B jJI (j7 Js 4_jLc. CIuSjj 4Jlo_uJ L^jljj £y\j J-c^o 

. 0 ^- 40 /l_L/C 

Cj 1 j-l L u ^3ULj £_—iliil ^^j^SwU ^jl jJi Ijla 3 ! jJL j —j jl>- 

{jC. C-dla^tJ ( _ 7 IiJ!j l S33^^ f^JLJLM'j I (_>ol_^>- (^JL>.l^ tiJcuti>\llj 3jlj_>JI 4^j^ 

JI j-cU 4 _uLj j_j^i]l -LJ ( 

. ilq.t xiaJ \j 3jl^->Ji CjLwjJ ^-oJutiLi ^jUxj ^jJ! 


A l oLU-cUrJt Jl^c ^-U>u ljLwLuI/V t 

t (jy. < i-L. uJb 1 \ i JLse-C 4_Ll3l^ CjLc.Ll.cLVI ^1 


jjjXjl J 


J5 5 -^ 5 4^jjcc 4_ijjJi 4_*—tfuVl _*_ui (jr lAAJ ( j r^aait—0.3 JjVl 

^Llilj t (J3 —jlLsJI ^i jJ^Si _c_tjL _j 4j1^wC j jJlxIo £j\-xja _c 

ji cry *-" 5 Ly*j-* Cr 31 4-jj^jJl 4_*_Cj^t _j_a3 ^I♦ XU (jt _>-^Lc: 

> ojLJlu-)i l 

. CLi^dJ JoUldJI n ai^iH y-e^C. (C*j (#J 
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3i»UII 4*1*1 Mwtflj tk* 2? 


/■Jail >«r(a'<n 

CjIjI,_U3 £jja ^-j-u ^liJI 4_i_u—t-uJI 4_*— lm^\ ^1 JLstli— uv L) Loj ciU j (*-^5 

3ljj £ya ^-j-u 4-t-/4jJ,j j ^\laJJl ^ I jLrdt4_u L» $\ i Lnjl . „ j£'i La5> 

(—<. aLiUj Lo (j-ol_i_ol <_ :r A (jP-Itj jJI 

: 3 JLs. ( _ T lc. 


A.laIo 3-11 < L t LUiiJ I 4 Xa>V Ll ^A.i>>.aaJ I — 1 

^ut<i.->. 4.I -ilj-U **-*—ffJJt SjJL 5-4 ^yJJ IjJiaj 

4-a — 4u*V 1 0 J 14 J 4-Abitil 4jLuoc! L ys 1 jlolla I 4j*.j_> lJj _ljJtj 

— luJ LgjL^ yjSn tJ 1 ! j—A L^JLo ^j^SLU 4 —j_>JI 4jsc—<_ ajVl <_ 

>JLiea<*u dJJj JLl^J * 4_j.Ll lJi _(iiSJI 4jL>. Q<~ t ±'“ > 


LU-^t-J 




:*T« < t 


LgJ ^UsxaJ! (j] iN■!**• <^Llatj! ^5 ^- uS f-j - lm (jt^- 

^-A^ 4_j_Lj <_aJI 4 ji— t!uV! ^v^>l i^l j^-pic. L$J;jJ9 ^jUi ^^JIjJLj^ < 4-JUl 

^^-401 (Jj-4 ^LIaJuII 4_!L>J AiLl^ 4_^_L^54_L5teJ^HlJ 3 jJjLc 3 LiUju 

.c-jL^HJI j! <S 1 1 ^ ^1 j-t-u^ jl 



‘fbj* J* J>^ ^ Oj- 3 (f) 


rii / 1 (H 4 ♦ -Ltf I 


J>^ 


("^) 4_JIjJIj < 1 rtf, b>> a I^j_u 5T j^juaj 4 _uIjJI^ 
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*U*)U WLJf 


( (j? ** '^>4 M 1>C. < 3 mi^JJ i /3aj? ^ Jl3t*i * «r» l^jl \-c£ 

4gjlx <JLS1 - lm 3_}La £ya 4.1 g. 1 Lnx} a^JLj 4_!L>J! aJ^A> 

^ 4 -tia^J 1 }L^>J1 gLuax! 4 j^j <J,g—<_aJ La~a ^w^jjLJ! JlLa 4jalg£JI 

jL^JI 4_^r_<_oj1 (jl Ca> At -3_!L> \ ggjLuaj ^Jga J—jJu>o^ 

^I. A~ g~ l.u 1 /y£L<a_} tjJJ ^ . g LU 4 j 9Lg^ l_jjL ag 4 ..a^ji3.^-Lq 4.5li? 01 3 ^agJa^JI 

J^jva JUJLrtjJ a I gL^-a^L CjLvLagjl Jo>j JL) Jg*igJ 4 -jgg-t-uJ l 4gtu^Vl 
a I i<Li_)JLJLX , a ) 4_*_Laii ^Lga ^.i <-«o £-lg_u ^. 1 <1 ->J I 4—ojJji-o 

Lafi . ^LgA A_c. 1^ j a! 4^ 1 in La IggaJ* : tl'u Cg->Lt.o I 4_ga l is~)j ^jlSLa JUJl>o 

e_ag j) L(Ja_*J 1 ^3 4-j^.Jarv. L>^" 1 1 4g xj 4 >» 1 1 4.*-<g> V1 ^J-^g—tg»J 

juaJL t v i 3 \ La j_A ^ < a. 1• \\ Sjglg^ JoJg>oa 4_uL) VI c_i^g_>iJI CjLLggJlj 

. ^LLaJtJl 4 < xiLgi A y^XJj 


4.4.».W>tftt <LiggutlI 4-atiuVLj t I — 2 

(jr^- (3-^ JtJ 4_ajjJ«aJ I aJLA ^Jj*gg— L - U ^S 

^_3 i_3^Ll>»Vij . 4j»U3l \ 4jl2uVI ^_4_oLj e_3^_JtJ a <* —«_uj>JI jioLaJ. 3_}JjfcXa 

>yi^n.*-U ^guLsgLa xaS 4j I l_L& ^ JLatg- -x-ul\ j)l_^_>J I 4 _j_L3j 

4 /j* a CjLj-jJlJ ^jgajjJU jlg>J 1 j^Ju 4_L>- c«!4_tg^t_3 

t I J&Jbj 4 .j t L> ci a 4. Li A> ^-C- ^ f) j^“<U ^agJ ^c3 1 tvLla 5jj J CjL>- j_5 5 

4_uaL>. L>.j_tJojj 4^_i ^lc. ^j) 4_tlagJl ^JLA 3 J—al_3 a 

j3^gg-a^LJ! 4jaii-til^j 4 \n 3uiX \ j^g^aJI <? Jgfc ^-xa_>o ^igJ^ ^jX. e.a. ^ i ^ i. ! 

4_>jJLLaJ. I ^Jg 4*o Lag] i 4_ajj ^_a c,.^ glaJ I /jS_a_J : ^y^yX- 4 Ch L^L L^J^3 

4^1 JU 4_ji^La Ju Jj>o a ^ga^JL! -3uJ J 4 —^ ^^5 u ^> ^ ]i ^ 

- 4^ Ju jij-3J! Jg>-1 jJUil („., x-uJal! 


Cr- 


■CAL.U 
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, U 4.I &1 1 r V1 3 ^! d^*U\ H 11 <Lu_u_uJI d_a_i}LJ 


L-xIaiL) 


LU! - 3 


juusLuZJ J—c:La3 <i-<—rfc-U ^ jJI ^JL*J! 3 A ^jj_tJ! t « Ut i 

IjlA ^I 1 4_uL£_a!j 4 x>J! oLLI £_a 4_*_idl _5l^J.1 CjI Jl_u^1^_j j 

^<dx jJby . 4_>JL*1! JX.V Lojj V ill! I ^dsljxV Uj 1 *1,3 «J « 

j*I ^ (1>—^ 1 ( —^ tilled! < ±XJ^ <j_a 4 A■>lor 4J <±_< J 

(_£^>*VI l^_4iVI c j—c cJi—jiSdl^ . ^d*JI IjuA ( j_a %40 _cioj 

I lA-A ^j-A /^)60 L^XXxxiJ -ifti ^_cl 1^ ^^OxJI t,«C>vll ft \ ,l~iC I t /* 1 1 

■ t 1 Ull cuj_l>JI I 

(_£jJ! ^xi^Ji ‘^ il l (jy-^ I lm\~j-u I (_£^j_xJI i. dfa.lL) ... dull 

j-i y iT-Vil l ^jx xolHitjj »3j jjl 3ljj <j-a BjJiL^JI 4_*_id! j *I tVitl ^.l Vt ,« 

(■■L n . n i . l ,(_dajjdl (jy lx dox_t-aJ a d^rwVI ^j-a C<>.il) (jH^I 4_i-J_xuJI 4-t dVL) 

^y l a- t - j -S c : ■*- ^ a "f ^ (jy^ < sfi 1 1 La^ .jj_txa_!l ^j^jJ 4-L1 4.11 4_£j>JI £ya 

tl>d->3l (3i>^ Wi ^dJI Jujda ^ L*l <4_*—till ->ljll oJlA 4_i3 

4ojL^_i^ J>! j —cj \ £ U t j pZu 4_*—id! Jsl all 4 JiAj . t^j. ■>-1 a ^ J_ij^JI 

i* ■* 

j- i i ajN O ( _ r xxDjd I (JxC. J -ix a 14 _5 i^d I jjJajti I ^a_) (3^3 4-oioit-a 

^ . lo - t .-a t jyflj * A 1 1 (3^5 l-^k 3 1 > n l ^Ijdl 4_* id! old! 

S^LolI (J-aJU 4 _uLlaj^J! 3jU! ^-a 4 ji _id! S^ldl ^_aJU <itl 

. 4 x*2is *ji l\jl\ ^ t'<~i «tl (jr JJ 4_*_idl 
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1^ 1^-yaliT LoLaJL) (jj-4. < .< Q jL^ r fc- ^3 ^ ^JlS fc-L- oJJ 

^ul-J ^ojjJLI 3j_>LuaJ! CjL^.LjloIj'VI uLaLiiilj Vl lillj 1 

L)- 4 Wla LJ *W! (J ^Lv J3 mUrt ^! (Ih 4 ^LaLajJ! CJ3 t jj uni! <j— 
4jLxlVl AljLStXcul 4-3 j^_Ld ^yu Sv jC gLlil.L«-t.1il CjLij^J ^iaj^J.1 

3Llat_lI 4 ji _till 3jti! 5j1 LaLc. 4_*_>1I dal tilI! Jlxc.^ £^LLLj _cU 1 

<Lc4X5tfl _ilji! yju* -*J! J^-tj Lgj£j->»^ 1 ^ tjj^J £_pJ (j*V 4J L_y *—J^-Ul! 

1^x3 Ji-J^J ji J-3j ul i y‘ ‘s\ * 11 cLLilbjj ^ l m 3" J^ i n ) l_4_4 

c_x x <-tu Lol i^uzij-a JLk. L^j jjb 11 <l*— ili! SjLll 

j!^-11 j .j uj Jt^v elU t^J^T O^J- 4 S-^— <J V L^Sj * L^j —->-3 

JjJ-Ls j! _>! jLt-ujl JjL3tJ (jl Jfr<3">«Il J>J_> 1 4_t-tail I 

JlAJJ . Jill! Jj-Aa-ti ^JlC. « 1_|\ rt!l (jljj-t1i£ 4ilt4 (3^3 Lias ^.5 4j^S jJl 3jjjJ1 

jL^r*. 4,In i <>!^j £^LiUI ^xJ tj^. ian ,.. I ! ^4 cL^xj^M 

iI ^JlA J_ c_*J ^IxaJ^-Ls eiJLxA^ t [S ^)—^ -tlLal ^_JlC. 

^.Inlx) 4-t.tll! 3_iLi! ^Jojlj lLcoj^ ^)«n^-xll! *L3 j^_L> : Li_A^ 

Jav-1 _} 4-l31S cLvj JU 4jtxui»l 3_iLl! L-txixa 1 l^J^Li*- ^<vaj 3_iuL*^a 4_jxoj 3^ 0 x 2 J 
t^^n^3it l^xsl^ LoLij! jL^r*. (jr^ 1 t<Lua^tj9 _>t^>JL! 4 t3» 1 1 

^_jLoj_j eit.tr>-. t^SLxoLij JlI! 0)\ eiJ^rtHll ^nn- 31L> ^-c-i_aJ 4x_>HJ! 4_aj^_LaJlj 

t3j_i1iLi_a 4-t.ill! 3_iLU 4ll lnc.1 J_*_) !^-xol^ LaL»J! jl-4i>- (j-saJjJ.1 
JiL IJ L^JUJ l_^jlj^_£_tt JjL»_aj La^_4 LM JtX>. J-ULJ ^ 4_»-4 


3^111 




(—<_LJL) 


. cLloj^- 3 ^!j-l! 5 x3ul3 

^.u-(J i ^-H.L.^1 ^l^ ~><J I !^- y al$ L^LiJl 


LajJltsj (j^! Lolii <L*—ill J^LaxIt jL$_>J! \ JU4> J-cX. ‘LxJIj ^^ 33 —^1! 

^-t- ta -i l L) 4-L3->- Julj eiJJlij t^^iaj^J.1 ^ux> 3j_>Luo 4_t-«li 1 1^ <r 

<U-4-uljjJl 4JLrtlI e.- 1 j-it LUI ^3lL> till 1 ^oIa.iJt J^Lxj j I ^—tlill 

cL La - U tjr i! I — a 4_»— tlV! ^JwA J_>- 1 jLj {j—A j < L^J —l_u ^IlII 

i_lUj fJjj 4_t-g_if^ LU ^_tx>^x! 3 J. 3 « o t_A-i_t-ul^rw j^jlT l ^ -c^n- o cUjLjj^ 

-<_u^ J-C-C. cLj ^-JJU —t-oTV d_t-till 3 jU.1 

. 4_oJl 4_tli«dj 
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4U*U1 Jl jWI 


. ^jlo %,oiJ ^ SL uL I ^cuJc-culi I ~ 1 
. C-jLiaJU ^juajtll 4a,<.gj JljJl>o — 2 

♦ 1 <-V-*-J 3 *Lul l^J i _yS ^JUJ ^bt-UlVl ^lii — 3 

. 4j3Jlj 4jju 3^-U 4JUJ! jjiaj 4 juLLo j^lc. Sj,LdJt — 4 

. lj£Li-o ^^tc. ^Ja 4 _l.lU 11 j-jjUj 4 j If-la ^Jjo JoJu>o - 5 



c. <IrJ 1 JLjc-a (jy £ t^-yalfT LoLiJI jl^-%- 4-ir> t ■»! ijr iSojX\ x j'~'~ , ‘ a ' 




£>UJ1 


4-jjSjjJI SjUlII 1 


^aJl j-a} £-MjC 

^UauJI 

oLjjLj (_yC. 4 j>oU! j»Ucl*JI 

fb/^ 1 

(^Kil 

(J> o^b^ 

j»jJI 


3 .,«rJI oVL^a iJT 3 I CjLoI 
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4—ajLmjj —mm (-<\rt 11 jjJ ^—II 4 —bLl^^/Lj 

{j-A j±£ t-Jsi_>.u-i^ \ ^^B ^ —tlaJ! JLC.I t, uj~4 1 4.JJUaj . — <.uJI 

“J ' iU$ i jL^>Jl l_t-Lmj ^IlJ! Cj^t5£-tfuXi (Ju^S i4_ul_Lsj-l_uJ I ^-lC 

Jux£. (J^jJI ->ijujl t4oLvl jJI CjLjL^jJVI i LajI jLiaji^ ^yi^LIl i j^_cii£JI^ ^1 In t It 

. 4_jBjJl)1 3 Jl*JI <a 4>1^ f.\ 4 unit _}Jl*J1 

li _ys\J- a\ f^XX^c _ cliJ C_j_LaJI fjJu J <^1 4-BEla^ L> 

jL_cul Cji J-jlIx] ! j ^ In J ^jajlZx. tiiltj \ Cj 1 i i a \ <j! 4 _l^>L>- tc_j—LdJI 

t_iJuC JjJLIjj i4 m usu lm Cj^-^— tiJLLj IjlIxjJj t J^uali—(-uJLt u-cLaJI 

4jj^ aJU j 4j < \_imKV 1 I^bI _tfla£l C-xA-t-nj ^^tj^Vl (J-A 

4 J <*n_trr 11 iJl ^4*^1 ^ysjjz ^ij LauB^ 4—j^j^.<* n"t 1 t ^ 

:^^3_iJI i .< tnll 4_*_il_JuJt 

4-Ji^Jlj J_iSJIj JtJUj _lojtJLj Likjl-liuOJ I ^ ^tj^Vl (jAtit-tluJ — 

' 4_j \j 4 jBj J jUJIj 4_jB j jJ i _}JL*Jl ■ jAp'-gi.' — 

. jl^BVI 3_il_Jj (JL>- jt^Bl^ 4JL*J \ cJijIJo^ — 

^js\.£.'xr.LtCi a c^JuaJI ^B 4_j^v»lliJI 3jjjJL) is\a\ 1 ^^no-ss-Ccu — 

. Oj tn.i-u-4 (jj-i (_y$ < ‘\ 3ll djllnl-w 

.4j>*l^_>Jl ^J-lB Lq c Lt-OVl_) { jyC- t—Jula^jl — 

. ^Lin»11 4_jjj^£LiJI CjL)L$lJ>U (jfciBjJI j rr — 

3^1 a ^ iHI ^JL*J! 4jollLo^ iV i l l — 

^B —cuj 1 LoLiJl (j-^ ^—^3 

9 

^1 jLrtli_olj (j^aar 31 Cjt^' *—i^L>JI ^<i.ln-t o 4 jlAI! ^ i In 11 

tjrA 4!ljJl^ ^j| Cj^Id d^-p-Vl Cji^i-t-uJI (jr^j jfulJI ^jyB t_ > In JI 

t 4_^^J^ 7 u_u-oJI CjI^oAHI 4bIx^I t JlaIUj ^y . i .l nl l I Cj l^-xal^ 

.4_uJ_>Jlj 4j/>ijVl CjIj-jjuJ.1 

jl jy ^B I 1 jl^v- 4j«UdH 4 « Aihf I Ci3..uJaI JB^ 

.(PET/C T) 4 ntnrtil 4_*_Cj'yi 
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i«+U 14 jMI 

^ —«_oola_liJLl £pu^JI £_<>JkJU OJL>"^35^ 3^4^ Lo Luajt 

{_yA j^-iJI b cj 1^—jj-LdjJI j— j(PEI /MRI) 

Jutil <aialxbj da£.L*—til CjLc^->J tj^=> —JjJ.I .^yzujJu ^1 4—>.L>Jl J 

c _ 1 
(jl ^1 _l3 Lcs. ji£UI t> j A LJLv < )^->uj t 4 j«.tn 311 4_* 3 V! ^IjLaelt uu ! 

. LjL>o 3^Jsl ^Lo 


< • i ■ U 


L^Llij jjo/LcSj djJSjtiJt i.\ iuU Ujji yI ^u*lt (1—3) 

^ Juxj(— io<J jJI J^jJI 3_iLa JtsliuJ! 4_u-<oLic_) 43 SjJiJ! 3jJl)I y — 

-i^j) £._dL_l! <j-<uu—Uij ! <3jiJ! Laj^j ^1 CjL^^I 

4jL^^» ^yiaJ^JL I JL>* Lj < U > Q» l O JUl!I lL 1 luJ ^yx >Us (123 _}j—131 

4 i m.tll 4J-Lt_fl 4_3jjJcaj 4j c r ^-<-g.r»o 4x.b~u 24 Jjuj ^iJl jjX. £-— doll 

^jLjr.Tu.Mjj t3j-iJI JoLAj J~C. jL^>- jJtix^L _i^_AJ dJuiJI 3s 1 2Tt.lV 4j<plI 
(jixJj»ll JjLuJ JuJt 4-!L>* {jr&9 ‘2 J—iJI ,^3 jjhJI —jjnCitlj 123 — 

j 

4JU ( _^J9 Lai t<tcbu/ 24 J CjLcU-u 4 Jju 4_l9jJ| j^juajj fv2JL> 4 jlA1! 2x.j_>JI 

Jju jjjjualJI <<£u ^j2j>JI jjjia 0^~ L>^—Jj-'d-I yJL l£jJ I 

I^KL 3oj 3 Ji_i2l I JlA (jUJj 1 Lalijl 4_La—col jj 4 2jfl J 1 3 

La 4j3jjuaj t L$J uLlLj^ii jl j*l jjl t^l ujbl uilifslj Lgj^ 4ji tlLlI 3jl_il 

Jjjwj l_^I uia^l lLUj£j <(j^a_2J jl 3jLj jl Lft-ulr* 3jJtJI 3al 3 j I!ij 

(^jToo (j^JI (Nodules) jJIaJIj <la33lj 3^L»JI 4_i^jjJI 3 jlAJI cj\ — jL^ iiJI 

tjM 



104 



tkrftu uji 

: cjVL>JI jJI SjJlU ^yd,» ^_<.u.ll 

.SjJJI ^_^e_=w 4ja^ju* — 
. <Lx>.^jj^t.i iitf IIj 4 Inj mill 4x9jjJ! Sjuidt l2j VLs. u_aLfcu^l — 

. 3Jl*JI CjVL>. — 

. (jr !L.^rU^>J I J J ^JsuaJ I 3jutJI Ai^*r.xl 2 k J CjVL>. — 

M - ' 

jJI 3jL*JI 4 _l3jjJI 3 jJlJ! i_LsLlu_s CjVL>- — 

. 4uiijjJl 3jL*Jl 3j CjVIjv. — 

» U> 11 JJLC. 4j J^C. 4 jsc_loj 1 ^jl^LU JljJu>o — 

. 4_Lo^Jllj 3jL>JI 4 x3jJl)1 3Ju»JI CjIjL^IjJI JLjJL>o^ ^jj3~i — 

♦ Jl jAHi .uVI CjLlL^C. JL*_> 4_i^j jJ I 3 jJlII ^i>»j — 
jJbuj 4_*j! J/ 4u^jjJI 3jJiJ! ^jJ^Ij *1 uui-lI IjlA 4_la-A! _iJjj 

.I^X* CJ.i*x3e-ui ili! 4 _x^ 3L>- LaLoJ 


3 _L*JI fljjY (J-olSLJI < n >J I ^iu4 

(^yjJI 4-»-l^_>JI *lj_>.l Ju*_3^ 4x2>jjJI 3 jjJL> (jLLsj-i-O ^yaait-*IuJ aiU ( _- r S 
-i^xJI ^IjlifcXLuLj ^j^JI Ij^J (_y xtuSjJl ^^LaJ! 

ciJLufc C-X_)l^ 13| Lo ^yo £-jjI _<_ol 6 J-*_» *- *I*JLI 

^1 JuStJ—uuL) ^j^ Y . rfru JI I Juk *^£^>.1 £^Lol 3 1 4_l3jJI *3 4-uLioa 

(jr l£. ^Jj -Lgaj ^oJj i ^jyia— j^aII ^v 3JL) ^ l^> «j jJ 1 t£_ JilI 131 — -i^xJI 

^4_u u,s\“* 3tl 4j3txi-> JJu>o^ i^Lj i 4 j^J Joo 

J.-Jill 4_LA^ ^3 t V j\ 4_>.|^J>JL> 3 Jl_*_H ^yO *3“^“ ^lj] 

* (_>33J^-a 1J j*j}-UI 

^yjJl 4a^jjJI 3 jJlJI 4Jlj| JL*_> 4i^ajjJl ^ 1^ ^-uill ^1 Jc^eJ t-ui_> ojyi^o 

4-ulxJI 3j iJO-oJI Lo I LjL3j J jA JX 1 t^jLLD^_ lo j^jjbo 

4_i 3^JL) —II ji 3 jl*_LI LjL3j jt l^>^Tl£ (v 1 ) 

.J-jJll 
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4dWt j jJI (ImXI 



^ <.UI 131 — JltcIL_uL} 4o5ijjJI 3JjU! 


Parathyroid 9ui>^bji Soil! jlu** 

LJLc. <Latjjl (jj— jLaj ^Jill ur^J »-4li La- 4 >a !jj-i C-xigaJl ^.}Jj 

<4_i*9jJijL»JI SjUlII [Jj-A 3j_jLuaJl 4 -^u3 ^wLlaj^ 

(_/_i /,uJI ^1 ^IjjS/l lLUj 3J!jV ^A 4JUJI 0 JA _c.j 

^jJ! (parathyroid hormone) 3juLll ^do>All jljJsVI 

<CJ^Lc<^J*Jlj ^1_ LxaJI (_3^1 I_cuL-u! f lfcx*JI J_ jJj 

3 JUlII 4 AlTtCte^o ^^Lal (jr^ £-23J a^JJLua ufJLLS (jt ^ !j 

(jlSLj jL2teJ (jylc- 1 ^-Lt^ JLcI UiJ 4_i3j jJi 

^JLC^ <OLi-aiL-oi ^yz-j.^QJ Lo-d ^-t-ulj 4_3j^-l£a-> L 4 J 2 jJJt 

C-JoJl j-i-u^s 4 33-^j La I JAj 1 4_l9jJ! <Lx oxjLj (jr^ <?*i 

4_aJLi!1 3 j^4-£sJL» ^ua y£t> La^ £-—a3iJU 3_sLa Jlstli— luLi 

. ^^.MiU 4-aJJ j j mij (^jJI (jlSLa * CT"^ 
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^*1 jLa-~r i ,iLi 4 _l3j jJI djJLil i .ii /a 


£l*_u ^yd j i u <vi ^uiii - 2 - 3 

«L*.j^x_* (TC-99m) |*^j^_t£iJI 3jLa (jz-i'*-3ll I JUk ^—b 

< JuJjjJL) (j ^ JI ^jX. Li!! jj jcj.1 (jr^ 4 oj \ j 3jl-4-> 

4_j_)LLdjm-“ ■^^‘3 (Jy^ L LaLiJI ^^lx. 

i jc_U 4 4 _)^q jJI 4_iXjVl L y*\ j! ^Cj-aJ £-x>«-i jt i3j_u3_>. jl 

♦ £-1' Cr^ 4-»U^' jt 

4_ijlJLo 3jjJL5tx CjLqI jVi t <>1 4j ^jsx^r 3 11 I JlA (jf ^JJ 3jl_ Cu*$ 1 jJL>o 

4lix_iB i 4. jit, 1^3.11 4_*—<ioVl ^I ^ mijI^LLilII ^yOjJL) 1j 

^J^_i^jJ 1 | /^-0 eli-lj Lag_i_aJ V i^yaJLi -JaJ 

Jia^lj i JlA ^1 Jlitu t »1 j£js £yA Ju V LlAj i L^jL<aj3x<IluJ 

Cjjx ^x-JIaJI Jj-i f k * <v (_y _B I JuA _ ujJ^ < <jr xLu jJl Cjj_II 

Ijj «LiiaxVI £jj CjIjI <if (^yB 4-ji i^\C. I ^yA 3 jl n"i i »VI lLUj^j 
.^_ i3]l 4±Al Jpiij ^ Ifll* *< Jpslj *-^ 

(j I L ^aj>^xll V 4JU- J-&J — (jr x.Lo.jJI CjjII ^j-U 4 j9j. 3"JI (jr i_j_b^ 

^B 4_ISJ Ltjfc. jJL I 1_4_|B (jj£j I 4_>ijjujl! I j — 3 LithJ I _<_u3J 1 gl c j jjj 

. 3LpJI j^Cuui 3j ^^A-jj^-ll L^i-^ js^_5 lj cjLu 4JL>- 
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W-J1 4JUl4*b#f| * jilt tlii .it 



A 11 L»->Io^ \ ^ i oil 


jiLM) ^uill (3 - 3) 

i5fc~>U 3_il_OJ JUj^JI <J—J^L> (J-^- (_>^aJ^11 (2)— -d>- ci-»_JJV 

J 4~(J ^1 lr>jJl jJI ^-< Ail I J lri«Jl -ou^£ 3_>L« l^l.H 

CjLjL^jJ^I 4_^talu ^LL^jlU lLjJL>o CjIj-jjuJ! ^j^jTru.Iul 4_njl_S 4_j_*_uL_ur*J 

. 4xuaJ VI l^a 1 j j ^-<-u£J 1^ ^ bj^'j 

4+ tM jZl\ ^!jjVI CjIjjjIj i— flLiTi^t Cj1j) ’< «<il i__3j_c JLSj 

j^lliCxIoyI I J>L> <LudL>JI CjI rt utVif I 2j5lj C-xJLa_uji (J-U j JL*J t^Ur>11 j 

I JlA J^L>. 1 —»I«J JJ-C. L yo\j^c^\ {_yi !^_ia!^ a 1 V 1 1 ^ I by* 1,1 

jLjjL>ij ^ 11^tJI 4 m>\ jl SJla-cjs. ^xljj! t—^1 xfoSJu-al 

t lufoSJIj jl ^LlajtJi (jt 5 L-jl^jJl j££fc>J (^y£- <■ Ani^ H i l^plfLa 

j3^_uSL 1 4 j u uJl 4 _jluj/V! 1 ^ </r>j V i*tn („<..« isij (jr^t ^yuu ^c. 

. JtxU (Jj 1 1II (JT-^* (IrOaJL^JIj ^jjJaJI 




uui 4 jut jit 


f UajJl tjAA> 


Aj 


JuS^ ‘L^y—*-* 1 I ^VT JlLo 4Bj^_*_* CjLjj^SAU {j-A ^Au <_yI<JI 

^jh<3 ^!i£l JlLo (jIjJu>j I cLo_L9 Lo_lB t“)i>!4 

^I> 4-cv^-lx.j 4 ,jj.^)-j r*r.t,~uj 4-15 Lilu^3 J£L_Aj cJtjLo t _ycsl^oVl <>JLA^ .^Lc. 

( _ y B CjLj^^_iXL) JlaJI c jhQ 4_>oLl 1I !r>«II -al ^ . 3 VI 

CjLa^.1 />> a l_xj —<_uJ JiBj 4 -laLlJI JjjJI (jr 5 j_ m/HS l 4 Xlj i( J j J_II 

. Ij£Ljuo jJLjlS ^-1 I jj ^-4J JLu-u^o 

CjLjL^jJV (J-iBjJI j j£A\ ^j OjV . umH L - r B I Jl>- fJ-g-* JJJ (^JJ_L)I t-JcJJj 

<■■■«■ j-g. cLj_L>o Oil3 LiJ Jj£j <(JlAla VI <_yB ch_i k ij>o II ^1 La. a.! I 

ly^L^ J I <_yB (^LUulII 4_^>.I^_»J1 cjLjLujiJI $\ j^_t-u^LII 

CjLL^jJI ( _^ y Jt ^n_>3 Jl^J 1 jJa ljj cIjLv^-Sj 3'3- } I- jl ^ Lo 

CjVL>- 3 ^ %60 frljj <■ SjjLatJLI ^1 —L-xaJI (jr 3 

. jiAJI C^V 

^UculII (^yi^i (^jjJI CjVL>J 1 LiXlj jj<£uit_ Aj J^a."i.»_} a 

3jL^ ( _ya^_AJ Ljj ^LLa_*J I 4_S_La_Ll I i_liij OjI^ ljj uuU ^ j*S_i 

. oLUUVI ^1 

^Palj-xLj I^jULo ^-La_*JI 1-4 l 3 ^^pjl SjLaaJLI CjVI _>Jl <_yB Lol 

4Blxiaj 3 ^ J'-J V 4_jpS t^5vix JI ^jus^a ^JL9 (_jr^ 14.2JL<-t/ 

4_*_Ao 3 JiLoj <Loj 3^_LI *Lua_uJI ^jJl CjLj^^ ^ I —uuLi ^j^_uaIl!L^ ^jJ >-1 

c.LxJa_t_JI ^..jJI <JlsI j—5* 3 ] A oj* . tI ^I 111 — —J jjVI 3jil 

c—jL^HJVLj 4 In jlJ jX I Cjl^) j 4“ | 1 1^ Cjjjjj^ SL i- U 3^>.^ (jl^a J-4-3tlu 

oVUJI (j?— 3 67 ^.^.jJL iJ I 4 Bl i^al-J jl t^LbmJI ^ B ^ * xla^JU 

,4_Lo3^I 


^Ucui)t /yB ljLj^Q ,->t <»~j 

6^^' C>— 9 1-1* IS)$A l^Uji 1_oBj (J-A» I 


HOjLI 


4^l_£<j <JL>Ij^j ljj 1 <>J_A CjJu>oj ^4 ■ 4_JL>Jl aju&a i ^L^ VI ^.j^J 1 

LT* ^4' *'>--“ —ojLcuVI ^j^JI 3 ^- 4-jjLla^,— coJl ljjL>JI ^a.*-j 
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j! ^jdi ^Ju^j ^ l La^_lc^ ^joJI^I bly^l 4 j^JI 
jjSjil ^yC. 6 Juju 4j^ 1 A^alil j I 4 j^ajdi 4 _lC.jVI ^yC. <;xjj 



1 LJ 

f jJI 4 _la£ ajU) ^Jeu ^ Until ( _ 7 xLuILj £t—uii ojyjuz 

« l» ^Gj^aJLi J -A Lc£ 4 a!a£. (j-\-ua cj—:>J (Ju-ol^-li 

4_*_j £_j—ljjlxI 1 ^1 ^jJI J^u -ay ~i4 < ( _ 7 uJlj ( 41 jj S j ^—uul) «i_j» j 

(£-) S^ai-Vl 3jj).uaJ 1 Lai Juu ^£uus yjyxs\~> yAj t4-at_cajVl_i 

^_a_*J Liflj ( ^y2j>Jl Juu jl ^j^jicLaf Juu < In3"<l~i < _ =T HJ 1 Bjj t^nll 

4 a1a£- {jj* c-y^ (jfSi 4jujJL! SjLLI £_au»u ^2> 3jluj j ^tn~i oyy juaJlj 
. (j^ylJyC. ^ i.. j CjLjJi^_JU 3 4_3tJUJ jl->- i-jLgjJI 3j^U jJlLcJJ ^ju-u-JI 


^ aIr>*JI (Jjusu jJi-9 4 _jj>- (Jlaj <jl Lj}L>dl <-UJj C/C LLu_eu! I 

. JLill (Jju - uu i _ y ix j-li jl 4 jj 1 flAjlil JJl*JIj 4jjJl£ AjjJUC. (j^L*l ^J - 4 - U3 

^jl£jij L$jIj 3 f JlU j Julius JjwJ lijj 4 ^-SHjujJ Jla 3 <-U_lj ^1 L^JJjloJ JLfXj 

. JLjJl>JI ^.LuoVI ^yajLi^xisJI 3 jlx }IjLc- 4 Lajj (j^jj 

4_o-Luau3 CjLjjjIj lULlA dul£ Iji La JuJu»u <jp3 ;»ljj VI (j^j.3e_JoJ Jl icj 

£^Lx c_u—<_uJi JuJu>u (_ y ic. ^JLUI C-4-ulaJi JLC.I_<_uJ C.lJ->. I Jl^. ^jO 

i _ y ic LajIjI LuS—J uUtJ 4JjLjt-aj CjI — j^jIUI cillj _tj ^^>-JuJI j! ^.—J.juj I 

(jLs <4 jjJ 1 Uixxx>. ^jx. cJxAJsJ! jJx ^.A JLlIij 

. CjLjJjLj lIILLA (Jj£l Jc3j. xuJ JJk ( _ ;T JV. IJU>J I 
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4 jklt {Um If 



4 idj^ 



J C . j ^ l I (_£j jJI ii 1 L> ^UajlII i 

4jjLioj_ijJI cjLj^jIjJ! (_)A« i ^Jj ^ a ■ -.Vl j. i,~.~ j 
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3j>Lc. CjI rt i »^aj| ^LlVi i nl_) I ^ < n ti j $ 

.^_jLc- ^cA * .« i u j l1oL*juj 

«L^jI—uIla S^La ^1 —i_uLi ! ss j) t 11 4JL>» (jr^3 

<Ak I 4_J“.i!Ij CjLj^jIPJ i J^LaLi -o ^3 Lt^- ^ |3 l ^J~ J 6 l Jaj I l_£_>pa j^S^LfcU 

j^jJljlI I ^ya I 4-uaS^ illl^LoiJ cLuLLaj_ iuj L)M-^ £j-A (_£ ^ >lJ 

» ^ J-StlLl-U- t I ^U 1 1 4-t- t . J uJ Lc^o 



IrfVlll I JuStJ_l_L>l_) A 1 kl • t I ^ ll~- 
j^j-<aJJ 4 jJLc. 5_S^>- ^ylaju 


oLj^jlijl aJ—I j u^I _juSTI (jr 3 u-cLaJl —uJ Vfl 

(j<aLiifc-fatiIt 11 JUlj JLi5 ^jJI a 11*> • H CjLj^jIj (j£. » ^ ^iaJjJl! 4_*_)l3-4 

(Sj-* ^- l ^° (J-*^ <CjI^ _I_u ^J Jl3 3Jlxj 

1ST* 

{^jl oj^l l £^L*Jl jSj G ^JbfS ( _ r 3 ^a^atAl! l£Uj —<-*jJ lLL! jSj 

(jP| «tj — «_u_lU_j 4JL>JI 3jj_La_>. j^JLa JuJlshj lLU Jl£j d_) 1 j^jl^-li {J ^ &j — sc. a I 
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au*LJf ^ jaJI (I**If 


^LxxJj-tl^ 3 ^-Otua Jl j^-uiS (j «aui 

^J^Jfc-0 ^9 <t_lisl£ (jy-Aj i 4jjL*J 1 4j»_JuVl <JT iC' Jt-qllAJ J^cuSLH 


A ~ 

l l i i 1 


iuiJ 


<(>03Jl2JIj ^jjJUJL) Oj. J • A <3. 31 j»[]flAll tj I JlC. l-A 13 _caSl! I 

JlIc. JlJJLsfcJ U£ jj SJ l I I Jul^JI ^ J L laJ iJ I J^aeJLI (V° 4^>uL<JI j^auiSJ! dUll^ 

{J7 -C<2>yA JJ « CjLudLj^J iJ aJl^J! 0j £ Vj £jlj|jL*J! 

' •* ** 

4.»_l^<VL) l*Lo ^ j^-auSLII * 1 Us • 11 4—tfulJu-A 

^j/^yCEr’^ a! Us«tl ^ if |^^_3CJ (jJjJI £c_uall (Jp3 4_xic.^ t LLo Vj 4j^L*J| 

(jr Q JoJa^ <">3 J-ic. £-llL>sJ jj_t-a£-ll illljJ 

jSa 11 _uult ^-./-cj 1 jl ajt^ t^ultlj £-ojI _t-ul 3JUi 3 Jut, 4JI_>J1 l£J 13 

. Lljl-Ar. i iSlAJ (jyij Lfcjj-LaJ 



9 t 


4jjL*Jl 4j»_jiVLj ^JLoJI ^1 Ur. Ij-t^S ^qIaaU (_£jj ^_cu^3 
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*Im)U 3mJ.II 


^■ rtJ^ LU i 

fjVjj^u J^Lv ^ jJ! ^Urt n al Jjb <jl (IjjLrtj Jl2 3^,.i7i c_>Li_ 

>3G3 3J UJI —A 4 4_<vbr. c-J)—> a I ^LLiaJI <4 jJuiItJ 1 c 

^jjJI -k —cxJJ 4JUJI ^ JLA ^J ^jjj \ c-4 <L>^L>J! 

4 a In i U j- 4 Li3j L^IajLIoj 4JL>JI lIHj tin (jr ^Q JL£:1_mj i_r 

j-±& {jr^3 t4_*_xiui.l 3jLU ^jLx^-Sj ji jj^v j ^IjuoLi ^jdi /j 3j3Litl 

4jQ_ x3_i 4_uijl ^u*£i (3d>^ tJL V ^ j ^ ^1—illVI ^Oj 3 jLc. d>VL>J! udlj 

Lil5> CT^J * jl J-cxijVI Jlitlb J-4-A ^Jj£j J 1 ^i_i_u_>J! 4 _Lzlx-u1jj 3 JUJU*. 3j_ula^ 

Uo_> ^ g U*« I I j-j— uxilll ^jj£j 3jlr.L> ^j_33 4 _i^L>. b^L». £_x-^e3j (t ^llL>JI 

CjVL>J I « . ' t Lj^eJj Ju I l >b>iJ 1 ^3 3^3 LllI 4,3 Irw t1 i_31^-La I 

(j3»*JLi ^Jl 4 j>.L>JI LaJlIc. di \ 3r Li>< a c / ,<_i L<mJ I Jufc Cj V 

♦ £>U11 c^l j^ 




f Lta*Jl£jL»* 3j>»^l 4*Hiu 3 Vt jjJSJ 

UiLpJj CjL>Jjj>JI J— aj y JJ—lISLIIj (__)Lj (_ut 3j_*J 

4ll r> ) a iJ7 S) ( JJ —< vk« Jl J£^J1 £jl—^ Li • 11 ^jjSju <L2>&jjljG J.. it < _ j Li_LuV 

u L < >V 4j| Jub_uJI jL3.3r.Vlj i l^Lu £_3 j j I 1 ^113c3j ^.311 lJbLl) Vlj Cj^LaIxjiJI 
b^Alv. ^^1 4 .!.<;,Li, *.,1 1 j-lc. 4_^—i-oj VI edij LjV-3kJ 1 (^>3aJtJ 4_3.l33t^a 
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9L4UI £ jikJf (Im 


< ihVI eillj ^_}Jj Lc-*> ^y^l^.tJl <iiH glt-D 

^1 l^ t tl 4JUJI li-llj (jfA-i-t ^l.lr>r ^-Ul l-H-M V ^ILll ! 

.(Heterotypic bone formation) 

LaVT (.MldUj ^ CllVLv 1 ( __P^l^-C. 1 aJUJi dJLA C-.XJ—uuj V Jl3j 

jJI (jr ^ajJLI 4 _jJLc. 4_j (_oj ,^_S <]L>J1 cLUj OJl>oj 4—^l_C.|j 

A aJ 1 £C_J_uolll (j^SCuj ol jJb <_^^»iJI JUl-UU Q^JUUSl^lJ 

. 4_>-lj^>Ji (jlSLa ji ^J5C_) jLjjL>Jl 


( ^ jr 3 4 ju1j Jl 9 ^1)1 4_)1_>JI lilij (j^ij V Mil JtojJll . t 

gjiaJ JuJl>u <_ r Li (^jjJlII (_£jjJI JL£.l—uuj CjLjL^IIVI L^judIjX.1 

(Jjv juj I l^JLA J_iJLrtH] ^_a IjLA (j| t g_i- UL. 


JlA 


i JUk g i>vij ^J_l 9 J^jOJ! 4jj ciujs. tg_j—mill IjLA <JLu£uj—cjuV 

1 4_jlx^Vl 4JUJI ^yA dju>- jj& ! 4_U^J 3-jLcj ^yjj IjUk g; j.«ji ill 

gjtVi 1 u) g.ijJLt <jt 4jjL*J! 4 j»— ifuVlj g . i.il l — lm\ (jr\j 

uiVl Sjjlq ^jui (J7 ic. 3j^Lc t4_*—iiVL) ^ ^<Ti 11 JJs iJUJi j!— 4 k) 

. ^_£j jJI g-t-u-li-> 4jjLiAJ gj«n)ll I JUk g 1 JUJuso (_ y l^ 4 jjL*JI 



(^3 ‘ ul) 4^e_t.uj VLi II (jixjjJ. 3j^_na 
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1 


^yci * i £udU (4 — 3) 

4_jp3 *4 j^_J| 4j»_iLt_aj 4_L>-^_a JlJuL>iJ uxiaJl jj_> u_)Lae_> 

^yJi ^_}^3 4_1L>- t I ^jLj aJ! CjI lr>l*v- j**:—iloj —«_uJ 

obJ c_j _3xl 3JUJI <?JlA CjjJl>- CjVLax>-! jl _ jj < 3Ls^JI 

3jJ» 1%.j-La 11 JL*_) L-iajij 4 3_La ^j^_uJI i yQ (jr uojl\ cljjSLa JUtJ <jUjC£j 

. t_)Lu_ul 3jUlj jVill J^b- <-fJjL>o (jj_> tj>-A 4jj^la 
3.}jj! ollal>. jj\ 4JaLv (j ^£Jij CjVUJI c_lUj £jja VI ^ 

CjLLL>JI lLUj ^ya jja-«£i333 ^—3 3.ijj 

_}i J_i_ujl ua..i^iJ Jl9 cLul>» i4jjJ 1 ^Jj (Jx^aj {jl ^Jj i^jJl 4-La—<_ul^j (J_a_>oj 

hj_i-uj jJa La i^yCuji) 4_jJL*_1I 4_j^J^JI _*3JI (jja j3i£t jt J—>-lj 

cdijj <3 jlM ull _JuJI jl _tiiJI 4 _jjJlj ^^jseJL! ^jJI ^ac. 

t > 1 lalu iZu-k 4 jjLL> 4_ILv j y3Uj _<-4iJI !jyypc —tfullll < 1L\33 CjVL>JI 

tLio^l ^\c ^ 3l_p- 3L33V l^-ua-oc— tZi 3 Jb J-Jj—«-xJ! Jik-JilJl 

iill3 Jl^lj 14_a JUl {ya L&J^wj ya J^Lxl! i y=>y^ t. <l l o j i 9 LcjljJ 3ll l 
a| JiitelL^lj 4 jjJI < jr b '£_ iilA *lj^L l£_ 9>^ <■ <lnll ^L lV*i < » L> l y3y^Jd\ 

(^JJ (2>JL>JI JUtJ J-uaj 4.1;:^ 4J^a-r*_<» t 11 3 jLa 

4_i_uljJ (j_>a ll^l! i \ Jl>- 3^ a ♦ <^ 11 4j^ojJI Cj!^_l* _uuJI c. Ajxij 4j^jjJI 

.4j^J 1 43l*i-VU ^l^>U ^kjJI (Jyusj 

^jLj^uiJlj JULJ ^ jJl I Jl>- ) jtj Ill’ll Jui^j 

J 3jLc.j i^llUJlaJI (jfC -1 * li)\ lLdLi T oJ 4_l5 (__)-u_iJ z yxr ^ JUjuxII 

4j^JI —II (Jyu^j j £ Inj ^ jJl £t—i_aJU JUu jl 

. ^ti-Lcr.uluJI (_/-ij.ln,ll Jl£.L_uJ La <al^>-V! ciilll 4 jj 11 4_<_uijjJ 
A^j^-LtSLtJ I 3 jLcj JkJj^J I < j jC - O^ 36 ^ (ysn-'X-d I Ijuk 

^_)_a ^SLc33 (jy t^se^JI 4_l_t!cuo 4 _la-UJ^j CjI—L^jJ] 4—bl i<~\ a 

4j^ 3JI Lai ( j^a 4 3hV U alj^>-^l ^—IJ aJlII 

JaJLseliJ icJu^Lj ^l-totZu_uVI l yjC. 3_iLa ^iaJ^Jll f. 1 t-»f I 

4 ]f\\y _C. L_3 iuSLLI cllllij (jt ^ ( yA _Ox] I 4_J^J £_— 

.I (j-uL j 
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njOjtj.il'i (jGjj (JlLc-j tjVCo^JJ tJ7 x- L<_<iwV I ^JLI 

(jia.*-jJ ^»jJl .iljLaj < _^3 \ is\g i ^.lala ^C\ t «ijH dj^cnJl La! 

. 4_J 4J^J I jwLuJl ^3 Cj 1 U.i>■ 4j^_lu i ii I ^ (■ i^_>-! 


2Ll£jVIj l-JJLU ^^bulYl (5 - 3) 

y fi »"l t3j-Lu T tlII ^y£3 l^oY I f^ya J-LJJL-I (_<-LfllJ 4_J jJlII fjys !^_-o I 

idLSjJI l—t-t i.itl L$il Ijlkj t lJl»ljLxLl3eJL! <■ A 1~< 7T 4 {j ^ 4 _Loll {jJZ 

. 4_ajL}JUj iH.lt {jr ^ 4 In aL> t 3jHSLi Jya 4g 1 IrTn Lc Sj^Lc 

jl 4_J-L-u-UjJl (Vul J-GJI ^At J j| J_cujl fG Jfrj-UQ (J-« 6 JlA ^ 3 MJ 

. oLjj! L/Wi ^Jt> Lcf> 3JUl uaiSJl 4_Lua£. ^JjLj i4-tC.^_3J| 
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WJI ♦JUlAii-f# 4 jMf Ik* If 


(jLj^-iaJl j! Jl>. 03 -^^ cjL*_4^>o ^jj£j S^Lc. Jjj < 1 i i <i 

.Jjb ^jJi ^jljjJlJJ | J_t_uj I j| (j-ula ^J l£_}jJJ (j-alf^OJ 

CjLl^LlSjI Jljjjj j_i£| <Ulj-<-uj L__J.il I J^aJU Jj^csJLI jLjj_i La J / c j 

—axiVlj ^jJ! (j-' 3 j-j^I 4_i_afT ^yC.jQ * << * l_a_a <4il_ jJ^r. 
(^->Ij-JJI Lai <4_-a^l.JLl1 4j>-l_>Jl 4_^>-ljJl j|jLi_ujl jI ( j »>3 1 ,g <3 jl>. V ^“11 
_il Juoj ^-j— c*jJ 4 _x£. ^xb Lo i£_—txuJ 4_iaxo J^Llxs L-4> ^_ jJ ! 

lJ-Ij (jp9 4.ilr _j t^j-saj^JLl L^jJlju (jPJI 41 t.s\ * 1 ( 4i-Lall t _^Vl 

ra-lVL^ VI jjj-Ol3 1-4x 3 JjJurtj 4lx3_*JI ( j_a 4_ilauJI 

J (jplli 4_*-JJI 3jLU JLt£.j . j*JL.. JuljJl jt QM^nll J>j <>>j 

jLLUl 3^LU jJI^JI pLul j^jJI ^c. L_-Jill 

j^j3 jj 1 ^^t i (jr )Lu 4 iLaJjl Ul 14-i.«-t.tL) 4 _lo5£j xjJi 1 igl «>-*< 

H W ' «. 

. J)J i>> 11 £-a t,_t iiiLxj 4_xo£j 3 J> L11 L 4 J 3 



(^yAxJaJ I I J_ 4 tu l_ «1 all t^C. ljuiVI ^-uul I jj ^_uj 

(jioLlfl >4^ l£>^ ij Ct a_lJ3 I^jJlaj ^^111 ( I) c_JaJI ilujajiJ 

. 1 _Lj-aJ 1 4_J L^J ^JlUI jLjj.-l'JI tIT 1 .1 *V- 4 t i.~*u 1> I 0_>U11 ^yiZjOJ I ' d ! .>< < 1 1 


lLLIJ^j tL_j—LiU 4jJ_*JI (jrtjij-tlJ I Qxaxit_tlo I 

. ^psLlijVl (jyJ-C- L- Jdl l 4 1 t>\C ( j_d 4 A \~ ->• 11 (, |j_>. Vl 3j JL3 {j£L L..i „<fii5v_l I 
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U £>L*J 4_Jo4 _a4^s CjLc^LlU dJ_ Ijj 

( \C. 4_dJjL£aJl £yui^_GaJI 4_>^jVL> C I^_i_u £>Ll!I 

d 4 1 < V ( ^ y _>- |^_>J I (Jl <1 <*l t II3^ lr\ I <1 3 11 

4ial <>iU \j Mil I dj 1 i nA jit**} L^-tS JiiajuJ^ jJI Jjidwj J! Ju-aj VI jj Lacll] 4_xCjl 
. £j\~*- <' tXVi ^ ^ jJI ^ya 4_l 3L^ d_Lxx5vj 4_Li2mJi 4 j Jl*_>j j! JL*_ujVI j^LjcTl] 
^ jjjj^"i 11 3jLc-> JujjJl O —J —xdj 

i ' 

t 3 rXtl J t <1,311 4_Lua^i 4_1L>. jj _l>o ^^r*- 3lt I jufc *^j) jtllll jl 

<c_Jl3J1j (^ul^_uJI ^jJI ij\±) _ t-u 4-]L>-J 4_4j 1C. (_ya CjLLaLx 

< . 3r ^ 7 __ln 4 31"^ 1,1 c-aLjJI ^j_ul—X4J ijJJjj 

<y3 ^1 jjJ o—« jl ^ l^r . Jij ) $ y l <_>-^—j>-U 

^ Jiitl—i-uj ^Jill 1 ^i Ju*Gi—<_uL> lLUjj i<L>.IjJI *Ll)I 

(jr+ji \y «^il I j i x 1 n 11 ^ jJu 4 j^>oJlI! 4uiLjV! ^£1 ^ jJI (jtaj—<-^ Cj^\j>- 

4jullua^ (j^jV <~G 4 <ygU IJLA j S **JJ .^4-L>>Llll 

(jy j9 oljljUu^.uG ^Jlo (.Sj-v jb^ GiJ! L ys\j-a\ 

^jjvl _ *JI djulXoj 4 L^>*U ^jJI —tHJI 

dJliAj 4C-JL3JI Jo^j-A ^—3 c_xl3JI 3*l_ c& JuJLStliJ 

Ju>-^J ^^LaaSJI CjLiUaJ! 

I 4 li>>r_ 4 j^>.j 4jj^j ^jLi-u_ uj)tl ciLl jj ^1 JL^j—<_ uL> 1 

j ij »>i" tl ^jJ^TucxiJj tdJouL>J! JL*_> ( 31“ I! 4-x^.xij Ju,JL>oj 4_3 jI —uj dJLxLtJ 3jjQil 

. 1 1 >>J I (_Jl3J I 4 L>if. 4j^p- yVJJ Tf*i 1 liuJ^v 



t, ,1 11^ >_il.flJ (j+£- ^ * i‘u 1 "^xjxA 
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ViiLII & j‘*I 1 tkwSt 



ZA\ jyts^n) oL^j i ^X-Ln-tTu) »u a 


jj^aj 3t 1 i& {jC. cJa_uu^LU q*a tt 3.1 1 ^ J^*3_uU :3Jl*_U jj^_<a3 — 1 

Jj^.W< <oj ^jj^u£jJI a_iL<s j_«3 4_lo^lit-4 4-uali^ 4 _l^j ^jJst3 —uuj <±uoj>- 3 Jm_U 

. Lu^Jij £yQc. LJ \ y>=~i O'**'*' fll l 

4 ,< i cult Lj^jjSLjJI i bLiiiJ^I ^Jj k —3, I^_y .lci.^.m!) Ljj^jJI _ 2 

^ ^ jJI ^ t, N1 I 4_c9 ^ jLCtli —uuJj 3 JL*J, I 4^>.^9j SjutXl 

t 3 4_ua\ ts\ a JjjjJo ^.3 ill ^^aJ^i.1 {j-a ^3 

Jfi\ cuJI IjLA JuC <*Ca ^ 4 3 i3 B 20 JLftJ 43jJ JJ Juu ^ Jj ^yS l—>. 

>^)^_ir»- .Vl!I ^3j ljufc 0^3 4j33-> lUjIjIjuc ^ 1 J ^C lx-uLi 

. 4jjl^y_I,l I jljU-uji^ 4 jj l^y_t i 4i^^>J! obl^ill ~ 3 

■sljUuul CjVL>- ^y-« ULUjiS^ <4jjl^yJLI 4 JLuo^j>JI CjLL^III CjVL>- ^-Int a 

ciJLuk <4jjJuuaJI 0U-3XI ^Jj^y-La {_y£- \ |^aj 4 jjI^J, i oljy < 3tl 

4j*_JjI! jl^JLl JLieu »«Lj j.<At]} ^Ij_st3_utrl ^Ll>o CjVIjhJI £ya tajx. 

t^jljJU JjL-uJ! £-«3 j>33 JLiSJI JUu j£^y33j u^jfcJa 

Gall) 4jj!jit 4— \u^oy>J\ (jr B 4j»_4_>oj ^jl^yXI <JjI—‘-‘ dl jl — UJ - A 
O^C JJ . ^ juu£l ^1 Ja-nJ 4 j jIjJ.I CjI ^_L3Ji (jr 3 4_oi5j3 cfU Jl^J ^blciddCT 

JUJl>jj 4jj \jX I 4la-^^>J! 4 —xudjJU CjI^jjuJL! 4j^j ^ 

4j luoj^JI 3ll3JI CjI I 1JL13 4 _j s l^yj. I Cj| a-LSJI jl J <_ujl 4 _j^j till j11 ^xagla^ 

4. 0-1^ JlJI ^L*_C VI ^y 3if, ^Vl ^^yj] ^JjLcuJI J^Jua 1-^ ijyC. ^liJ I 

^y-A <LoJLg c 3 i ««U Sjlllj , l^-us 4 j} A jJI CjI jJljj CjV o^IJII ^-*3xA (j ^B ^JLscla«.<u,1 

.(Bromo Ida^ ljul ^a^^dLi > °^-ll 
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OJI wUlMiriXf 


Cr^i ^ ^j-X J-4JJ 44jji^Jki 4ix^^>J! 4 ju 1.11 S jLlI ^- 4 ^tjj 

£uu —uuj V L 4 JJ 4jjjll <?LuiJI (j\A 4jjI^1I 4_Lu>^j>JI l-jL^UJI 4_)Lv. tjy ^J i^ljusVl 
4 1 1 4 jlf J 4 I 4 J l^j JLL<i.il L_jL^jJV1 (_i_Li.uJ ciu jv 4 ,t.ij 11 <JjLU jj^_4J 

^JJ LlHx ^Loo ^yjJl 4 jj^a^ll 4JUJ1 dll) _tlu dllju 14jj1^1 1 

. L^>.^L*J 4_>-Ijj>. 


tjiS3t t^l!>• ij «*Uti 

l Ig < -QJ 4 ju 1 till ( jlsljja^/l ^jjs j —juju 

cjLL^JVI <dUjfCj 4 L$-La 3jl =>J1 1 >»j i^IjlLJI ^.l 4> dj j—>J 

^aitj—4_4iJo. Lj^J o. Jjal CjVL>. ^ic i^j i^Jl jli-uo ol jJL»j 

4s*-£u ^KH 4 fluUJ J£l utA f^yC. lJj—< ifC.il 1JLA 

4_l3j i^_1 SU\_j 4-4xdL>JI 4 j^ajJl 4_xjV 1 ji 4 _jJL>JI iJ yS jlj—<au1 jl CjIj— ucu*. 

Luajl ^ jJjcTi^uJ^ . 4juill SjLlI (jJL'v j^j 9 j-U-tKU ^xl_*_tui^M ^—t-ull 3jlx ^4JJ 

jiju;l 4_ijL*j Ljajlj K11 4xIj^J CjUcLuxa ^! t-fll -miVCV ^artaJI IjLA 
a .4 3^_tis CjIjL^jJI ju jLjtej J^_>.j i4 1)a j -^JlAL«tS?i L iIn 111 

CLjJ*>j i j r A Cj1xL_u {^Jj (J-CxL-u Juu j-iy inTifl 

4-j^j^mull ^ <fcl (jjo ^jjju 4_* till j!jll ^1 Jlxu uiIj ^J^-uxtJlj 

^uj JuIjjlxj*. Jux JliU iJiim ^lxj iL^jajLUj CjVL>J| lLUj ^^a-jituioJ 

4xuii.4 Cj 1 j) <~»J 1 dll3 jJjfc : (J1 j. < <1 11 4_ia Ua.ll 4juiVlj [^JUXSSC -iluj 

(jr&J <5^_u^ (jLp-1 ^ j3 4_x 4_jL>-V! 4_<tua3 JlB S4jJj_J 1 ^jLjeJU jl J_uuV 

1_4-^ ^Kll UUa",i" ^ylll 4_xLjuiiM _ilyiL) 4 j1ju _i_o^l ^jj ^jLp-^1 lLUj 

4juIjji < jr i3 LoLiJl ^\ jL5tj_ml_» 4 jJxj Ijbjlj-flJ ^jj 

4jftj^ ^^_L«LijJLll ^-J^xgajJl ^ljL5ti_4-01 4jJ^_J! ^jLstllj 5^1-11 LiJ—1 j 

^ 4jKII J 4JSJI {yA a_lLU dllj j^Ju 
J^ jlji—cojl ^5 4j^J (j-° < «U(I cLUl CJ iJLAj i4jJj_JI 4X11 ^_11 

(jljjjj-oJi 1 jSc. ^jl—>J 1 ^J1 4j11a 11 JIjl! Lilij JJj-43 < J JJU 

4_p>Ll! 1 j|jLi_ujl L^j jlj_i_oj| L^j J^yjJ V 4Jl>J I^jj_ua3 i^jlluilill 

4<_jL&J1 I JJt {jja —>-1 3JUJ 'O^J a 11 ‘iSj ui^ll 

.4_LaI L^Lu»ij Lo-4 ! J_>. 4l.ji io 4_X.Lt.4jj oLc^j>J ^iaj^ll ^yojju 
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2m*U! £ jU! {1*4,11 


I I *> 1 *y 


I Ift 


t * « 


f # f 


I |rl 


♦ I # % « * 


IJU* C■ .i"b ^sJ<} <4jjJ 4_J^jJI (^jLstil 31J—LXijl J L a**J (JL3 3jj-ud 

1 j_A jJjjlx. <jj3 4 jLUI ^y)] <J^jJI x—>L{_u*ui (j^> (^jJI (^ 5 ^ 4 Jl 

^".jK'l ^_2 4jl_Wjj.1 33LU CJUJ (_$ jjl (^yjloxM l_ 

. 33L11 (_r^- (^jJl 4_jlj.i.a ) l 4- J c^ pJ 4J ^^acjjJuJl 


: (TTTTiTr 

•) I'll-) (I:i 1. ■ ||;..-MJ Mil > 1 

i.’iiii- • 


■ ^_ :.. - - - ; --- ■ 

Hill'- 



i S 



MHlf 



>< l 

’< !■■ » tit ix tn i{. ih ?t! ;? /•’. :vi | 


nm 


fane turn 


■ 4j jJ «LJ^jJ\ ^jLfcJ.1 ^Si 3 I 1 I mil tAp C>^>^ ^ 

La ‘{£j —uijJI 4_o^LUl ^y3 4 «_. Ali ajLU jj-a t _yaJUtHll J* 

^^-x-u-Jl 4.JSJJ ^yjLijJt Jaj>JI ^jijJ |»J-C ^ jJI ^yjLxjJI —mjJL) Luaj! 

.(J^jJt jLul ialx.1 L^ia V ^y.i.a-iit 4_JSLli 4jjjj^ 


2 





















tUtfjU <U*LJt £jW’ 


) 


jLloJ til! ^ L J L1 ^yrxxz* 


fljjVlj udall 

luJi i _ r Ll ^^‘Lc. -J—cTuu 

. j*j^JI dLv^i \Jl£j (. < / <>mi J-MaJ! 

^JLl wUll_uu t _ ry aJl 4j^j^x«al! 1 l_-JoJI <jJl—lAj 

tI J <f. L<fcjltir<j I ^ Jlx JljJu>oj ^\jj V \ £y* JJl*J ^S ka J Ll 

<L*jllLc j— it ^ IjjVl JLse-d (jy —9 ^j^_tJl <, ilnll ^-Jt>Vl jjJ—11 

. ^^LlL! <OjL?e“< ±m\ ^-L-c i Jlj Ju>oj 

flj/^l (JU^a ^ SjJJ Jj^il]l J34li>£*J3 

CjL>LU^ i-o CjVL>. (jJnt J tiJUjL^J t4jjln.g-LLll JJutilj 4-JjJI qILj- -i.il CjI jJijj 

.4ljjoS/l JlL>JIj ^jjJ^JLJIj ^UojlJIj 4_t9jjJI Sjutil 



^. I a- J I Laj^ j £ fc»j is~Ti I L> ^-C- it a 
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3-+U! £/Alt *11*11 


juuuxB j.&C. olj 4j.-ui.fl <^yA £^-il1 Ijufcj 

(J_iji t-u i 4-l/Aj V! qI^-jjulII ^_^lc. 4gjLLaj— cajJI Li^L^Ji j!^J,l d 11" j^j3 

a jJx~it «"i^ 4-xic.j j^^LiJl (j-o cLuUoj^joJ! L^L>J! t. dl^Xi»“ JliUI 

CjI^_ljcsI^ 4-Lagitl jj SjLU L^Ajo I#iStJj t 4j 4^j—J uj a^Lc 

t^J-a Lsr ^ Sjlc.1 —lxJ. 1 till til—! l> 4j^J (J? —>^3>^I J —J J) <x i l l 

^\ j l .C u^ 1 4-g^g.^ 4 jljL1aj ^yClt-LuVl ^jLajSJ! £-3-1*11 4-iLtggg/VI 
, 4JL)LgJI L^xJjLLqJ 4julHJll ( jgD^gi]l {jr jQ 

Joj- lm £-3lcj ^ (_r^ ) 3 ^ V— 

i LoLiJI 4-L m t/l^j 4 jj 1 L3l>JI —tiLj Jlill 

lL>LSil 3 I St La$j 4 jjj- ^r J I 3 ^ 4 ^ —l-uI 

1^-j-a jJ_JI till 4 j|j ( J? 1c, jL^_>JI I dJt> jLLgj^ < 4_ijLL2>j _tgJl j^jl!! 

^Jj-uaxl! —La £jja (J >^>41 4-dJjlaj ^o^JLi jl —lu -jl ^ Jga ^—XJgUJ 

(>U j.jj *A\ j~u^> dJ>- {j^l$ £^-*-ll 4- g i r -lb fULA lu till j£j 

^Ijj! J’M-C. £.—a Lilajl (^J^J-11 u—LaJl ^kJc^Lj. -igiJJ *3jLi_c->Jlj 4ojLLaj-igjl 

. Juu Ia-lS 4-se-ula^3 ^ujxu Lc£^ i 4_*jljja^ 4j^lS «jlll L^LaJl 



4jjLagi_JJ! J jJlJLj LjLLsjg-u ^jl_3U ^JjggagJ Ojjjlo 
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£Um)U -11 



cLuIL>-I ^ji 11 Juu 4 mfl'i oj^jLts 

^MjlU SjLUua 4_)Latj_cul (J-U l_4_a ^jjUojm.uJI jJjJ! 


ij-dij jJI i>>jJLl 4jullLo ^ 4 t_«ir> 11 —cuJj 

L^i L^ojl ^1 LjL5_s ^yc. < ^ mXII <5^_li^ j! Luljg jS j l LcLu 

. JiXJ 

^yz ^ySLcJJ ^£3 ^^3 djjj (JSuuuj 

. 4_xjl^^JUj 4^* j tIr> 11 \ _)>UJ1 <jr B 4.1^ jlo^Jl Cjl^_LJ.»r<Jl 4 j^j 4_l^L^. 

^JL*Jlj cjUjIjJlH cjLu_ul_uii 1 jl3.1j (PET) 

. (jt 5j^»J! j-)y <aiILj 4-t^al i/i"i-y^ t ■<Ull JLst^a (jr B 

^-jj) 11 3j—1® Cjljyj—i-u_4 < _ T lr.l t - < Irill q—A 1 I j_A ^ jJtli (_uJ^ 

jLjtjlj jS_d.i i_bI_iujSV 1 ^y3 4-tSU) Lc- 4 ^*^J'**~ UaJI 

4jvL>J LoB^ i^yS-i-A ^MaJI ( _ T ic. SjJlSJI x4J 4jl US’ *4_^JL*_xvii Ja.ull 

JjSLu S u ^Jj 1 U>3 4jj)iA> 11 4’ifxi.lo j_a e^-x^/Lilu Ujj 5Jl>. ^yir. JS 

(jjjlVij ^^3 Cr^- ! JLA \lij ts^C iJf 3 (_-<-LaJi 4-ujjL*»-l <?JlJ Ju>- ^-ufcLLo 

^xj-<jju l. <UH ^_3 4ld > cl>l Jl». 1 ^1 ^LiJLjj j _£ jJI UuVl CjI_1 
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a^LJV MWV^ti^lUUkull 


{_yA IjLA SJjJlUI 4jLjl*JI ^Jj 4-^ual^Vl 4_<jijL*Jl! 

J^U^J flv jLitlu-ul '■ * 4~ f *-> ^-A>J t-i-LaJl 4 _Ua>q Cc-o 

^3 <_J a qjjj cli^ijstJLXJ 4 Lau hIjj 4_rtIi_La j^uuriki 1 A • A * Cj! j 4 ♦ Ju_a 

4_j_u^->JI 4_u^jVl lUj^Lc.L allJI J,ul> i ^If \ jl g~f I 

. J-^LlU <■<<! ^£JLa jLtiuIu! (^JLfl JbJL=*o ( jy 3 




Cr^L*—^ 

t <LuUo j >jaJl (jr& 4J3jVl ^jjLj U*-^ 4-aj i .. Lv5 - U 4j«— ii/Vl £_>* j-Owd.1 

3j^_uaJi ^—#- k k J 4_>JljLi! ^J-*3 <_.. Ia-lII Sjj-x^aJi ^y__3 

Lglbljeu_ i-u t 4_rt_ijj cLUj C.^^To-I _*J I Jjlj • ■< ■ 1 1 

.<j 3 U iSJI £>uu 
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tUtf^U 2»*U 1 *lff NArit 


^LLxij! 

Cr^ 4_lil 


2j 1, Lu^Ji Jo_ 


f UWI 4i>US ^Li 

luJ L udj 4juLfu 4JL>» ^[ .la.* 11 4—<5>L « A 


jj.. ...iu& ^J J-^ oUnl is~i a \ —$-Ij ^riJ-6 —SjjjJI 

4juojJLI Jl> 4 ^ j ,tg.* 11 4-jjLclA (_p3^_d Jl*J^ . J^lolloj ^^ lal l 

(^ jJl j-* % $\ f>k*l i ‘Luz.^ij 4-5 J^xc. u >s^A 1} <3^1^13 ^—ill 

^ fVT ^j (^JjJ f Lc> J£Aj Cr* £-*-»! J < cP! 

05* ti^v Uj 4_}LuoV1 JL 4I0-I 3jLjj Luaj i^>^-j 4 rtl~i V <v 



^jtajJcaJI CpuSt^lll ^34jjjJtfx)l ^UculII (_£Jl>-V 4-uJjxIo 4.SCJ 

4JJj _p^l ^UcajJI <±o*v (l_j) 4ulL«.«^ll 4 JLv u xj Sj! ll 1 J (1) ^UqjlL3 


jLd\ (j-* (jylll 4_XaLuaJl ;_p3 !^_aV1 JjvI 4_i^SLj ^ 3j-U IjlA ^ ,m~t\ 

4ll Jl_u t jj) ta~j 3^- (^liJjv-ll ^clc. (J, —1>* jl (Jjl fj—<5 jj La jjj 1-iiu-tJ 

jjlijJ.l 1 JlA ^ i ii.iJj * _<!uJ 4a-a_pc_cuJ 13) 4^v^l_c. ^SLoJLl ,jja 

jjfc ln.*-U 4j^$Ui 4j<ita*ll ^.jl^—tlJi 

4_iH.<1^ 1 4_iJjjJl 4i.mn^ll (jylll oLuljjJl —Ju^ i a^Lc. 1 4jtj ><a 11 

4^Ucx*JI 4_<!oluitA (_pa^>4-» c aj^juJI (_ 7 -Lc 4_u*jj ^.-t.T- 4^-iolo (jr^J t^Ugudl 

. Luu^B i la i 1 (3^ ca ^ 1 4 rt ta < A ^joj^ l9^ ^ ^ (_7 If* 1 1 JuA j 1 < i 1 fjy ^| 

l_£>>* 131 LajJI 4 tioLiiub t^yOj-A CjVI—>. ^bai/a q ^ <vU (j—« 

^j] ^Jl ll_A I J->«- (3^°5 (^3^-1! 1 


i-Uj 


j^-LD 4_xfll^a ^x:Jl1_liU (^ jJl ^-<3 Vl ^Lj^Ls lloj < , > 1 lajj ( _psjXl I JlA 

.^■>L*JI 4jullX j-flljlll (jiaj^-ll Ur V «iLi*uJI 
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ju*u!f $ j4Jt tui.ai 


4->al j3ch _ lm\ 2 >,JLiill oLaljLau—i_u^sM (_ya$ 

Ij-A ^SstJUMj^ .^^LaJI 4_jLiI_S ^ Jlxj jtnjflij I^IajLLoj 4-u/l •»^ll t Vtl 

(jyJt 14^jjti>> 4^LLa Cji!i 4 _lu_mj 4_*_x!o 1 Lalj 4_*_Ju>a jJjLIoj Loj 

4jslii£ ^jt aUjulII 4— .uil wi.^1 4uJ^jJi 4ajtAJ*Jl <>£j-*3 * uj j!j&2\ 

i V JuJj jj)in<Jl oVLcmj v I JljJl>u ^j>oVl 4lj< <>jil ^c_L&j»J! iJf £ £jjl_*JU 
Jj>- JjjJI {jja JuJLxJI (jt Jlu 4_Aiil_3 4_±j9lj^aj ^UiuJI 4u!ol i»A 

(j\ ji^> 1 irfVli-vVIj 4_JJ.IUU ^joiLinil 4_ftlajl ^Jj j flJd") di_lijLa << _ILxll 

.^LlLII 4jUr cl^>-] <*4&aj (jjjJI 



a-llSI ^Cu (jdU! (jOuila-UI ^h-iJ ^UculJI Aj*'c& Jllo 

( tjr Uu-uJt 3jj-i^a,II ) .1 ■» nJ I J_ux4>sj ^Lil*JI 3jj-i^a.tl^ .Adi 1 Lc-*J 
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*1*4 tU 




(JLse_LaJI <J!La I f 1 1 f^yxsejS (^^9 ^JjJjI u-t-l a JI LuaJ \ ^ jJ *Cu .i. a Lo^ 

- 4_ujI_jlUI _)Jl*JIj (2^-*-^ 4_uuajJi SjukJtj (ju/L^SllxIlj 


i, akl \ (ja ^>JS Xa^Li/ 

! i\^i\ ^«1_l!I ^>3 ^j_A3 j^Lajj (S33-* ^Lo-. -A,u jlIc 

^ « g.->Jl ^c aj i In ->J I j |^-i -o VI Cj! j 4_uj^>JI CjIjUlII ^-3 ^ Jkitu— «uiJ 

La c. ^ In .11 ^_3 ^J-OJLi caJ 4_*-^U-U jlj-U • iSj <i * i J ^ ^ 

(jr lll 3jl xA.II ^-i£ Lali. 4 jlCj 1 ^ya 3^.jt 4_j—uju> L^la J)ltn n jl^-a 

^xj ^JL*J1 i^Si 4 £§jJla j_ _»Lt^3ua ijr J9 jljJ.1 <5 JlA £-LljJ fLijj .(J-^J^—t!ujJI 

. ( _P3jJl!I I Jl^J 4_t^li. 4jjjj C_>}L-3t_*_a j I Cj^L^LLa 

^_ui«JU . <41/0 l. < Ull ^-cu3 ^1 jljJU ^JlA JLi£.j 

Cjlcj-stU^ . 4 _c.jx>Ji J Juua J^a Jl^LlIlj CjI _ Ll*JI JljJL>o f. \ j — >- L,jL_*JI 

^LloU. (j^Ljl^3 J—:v LiiLc L^J £~^_o— <-jxxj Jj J^ ^>^^3 JSL1 4—i^uait-t! 

. 4_al_C. djjjuaj ^ .^ To eJslj c^laUJIJ 4 jLoj>J • {_y& 4jIj9jJL) 

3j. U~>^ 4 a i a y (jr B o y\ <-n4 3 J_l (jr ^.i~j ^U>~i 4_*—caJU 3_il_ll ^j| 

L$jl ^yJI ^Ln^L) (3d>^ ^—£*** 

^ rt^l^-a (jr 3 4.« tfli 1 i jl ^11 Vj .3jl_a jSLl^cxll ( rt is*) 3^x3 (3^J (J -L ^ T u 

^ ijJLufc ^ uji^ I Ji^ij t—xlaJL) (j^laljLl! jl 

lj ! >s~> j'*- Q c_3j^-*-a ^A La^ ^j^LaIjlII ^Jlj^j jl dli 

g.1.i.u.ill ^^£- V ^j^lll L-i.laJI Cjljl. y^w l La^ . 4j_LuxjJI 4_*— uj^\ 

. (^jA_L>JI (^2 4_*_<iVl ^_pl3 (_xOtll />^11 CjVL>J! (j^>t t (jy ^ VJ 

4jIj3 jJ_^j>J1 4JLv 4,.» ..All jlj-U ^IjLstU_«_uV 4_aLc 4-j.i^aj 4jl 

In ~w _lliJ jjd (| jAJ^-ll 4JL>- -JuJ (. . J lift J*) 

iCjVL>JI li-Llj 4j» jJLl ^kl Ju^H — i-ul jjJtj 4 jI^ ^j-iaj^JLl 3 Ljj>- ^— 1^. 

CjI Inin- (j^ cLiiil 4JL>- Jlail —«-« cr^J 

ij. laj>J Lj 4jjLoJUj 3 JjLoJ! ^uo.3.j 1 Jut-11 \ JlA In j j! 4_1 jI^ UJ^ ^ (.3^^ 

jLrcaj-u'VI jl.ln>. I ^jjq jj&\ L)5^J (j^ncr 11 4 jl 3^Till SJljLaII (j! 4JL>- 

• (j«n^3ll u-JcaJl *■ <jiln j_>a ^JLlII t. mi In II (jl^ 


c 





1tu**i 

(jl (jr^- t—<-LaJI 1 JeuA CjLaoJojJJ 1_of 

^IjLSfcli _ t-til < V ■■/ C (j^LTfcAll JuC> (j\—A JJ jf 5jli (j^jLof £LlU>j| <j- CL 

<Joo ^j_> 3 jl^-o ^IjLseli— uj\ JL S-C. ^ .-£.]j - Jj,j &jj\ SjLo 

. L 4 JI <>.}jjuJI ^ JL£.j 4-C.LuajJl ( djfljj (j-* Ju (I - 131) - 131 Jj-tJI 

(_xLsJI (j-oj^.3 ^j - 45 i_^r.,fl JSL 1 2 u-sL^Jt cj! jLtiujVI £-LuLj ^jiajjJli ^ i^> 

of^.jiX>all ^_yaJU ^Laj>o c 2 j I j Liao* VI <4 jlj_>.J ^J-J-3 (j£jj-t-ll 

JjjJI CjIjJa3 (-1 t-’U".] jf 4jjjVl i J ^Lu^Ji ^JlLo i^y*. at-all (J_l3 

. SjJst J i2j l-j a*V> Jjl<_jj_tiU jf 

J-o3- ^jui <j-o j^olf 4 «->"*. 11 _>ljJ»L gJL*3 (jpJ^ cjVUJI Lof 

ojX CjVLoJI j>> t: ^—3 JjjlII j^Jj (j-oJjJtl J—£J t£>UJi c JlJ J—.l9 

4-i^j^-ll ^-ua_Ij U£ 1 4_^9jjJI ^JUtJI LLsj t o £7 jl-C. (JlLo 1 JLv. 0 yx.i^\'°i 

(jLd <3^° Cr^" .£>UJI JUu ^4-»if 5 JL»J J^osJ! {j£- ^LlLoVLj till 

^f Jl sclj. 11 >\ ^jii-4 ^jJxlf j.>- ...muJI liJajf ^JL•>_**<<n.j 4_ojJi j_lc 4*. <U<V1 

^j-o (jlolj^oVI (j-o ciLS^l ^lc. 4 jj JLol 4uJj_<^II jjjs 4-* tj/V! 

. 4_ij_»Lv Co!j_o G ^(jixJjJI ^jiajjJU 

^JuSrVb^^Ull 

^1 ^3 * ui jU jJuuaj*£ ^ Jl-x-luC) 4j iito ^jLlaJ 4 !n t L>«) 

^1 x I 1_4_l 3 ( J7 _LaJLJ 4->-ut.o j^Lua_o 4_La uj\ 

. LL-1J Luo^aj 


ji Vt^i q!v ^buiVL> - 1 

4_l5j . ^L»—coVI j — 5 JJ CjLaljlitli— lm\j oJX. <jJl L& 

< 'ms\) j-oT (j-^j 4j ^ J —II — (Co - 60) 60 J—t.r^ \c, Lo] ^ JUVl,.... * «ij 

j-or ^j-^j 4 J {^jJI — (Cs - 137) 137 ^jjj_i_i-uJt jf 3 

i(LoLc. 4_ju!l/t) ^L*_jjl < s-i o< 4 « , i-u 30 c_o_t^a_i 

to 1 ^j^Lu^jJI (j_o 4_1 jSLj LLsLsc-oj Lig <<11 Ij-jj^ jj.t 0 . 4 ll (^yX-Lut^VI Jol.tiu.tJI 

?t-o t-uj 4_lHSJl oJlA 41 j » o 3 JusU) JL^»JJ i o iu i^Iji cUj t_»j c*u 
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fwUf ****?’ 


4^w^Lc. _dj_U Cr^- 4_*—tluVl £Jj-2tJ 

l^Lut—<i*oj A^ib 4 _jJI ^SL>tj 1 <la—i-ul^j Sjualill o j —a ^s 

oU*U*J Jl-vI ^£u U£ *£._jJJ jJu-rfai! L$j (^yjJI ^a^-i-ll £jL>- Cy* 

Jju jL^^J! ^-J-3 ^JlC. tiU-iJfcJ jL^ jvJ 1 \ JlA I JJxu-lm I (JL>* (_yA Oy 1 

*u-JJ »4jLjJL-t!uJ _il^-U jjuajlJI Lr k: ^L*—tiVI 3 ItaLj Cunlj 4 _lLi (jJaj^Jtt £-jbaj 
I JlA (J^->- (jj& 3llr\«U 4 Ajj>JI ^SLstltil 

LoLc. 4jnil 4 In< jj I^J 4-xjLLa^_mil L>UJi j-ljoJu ( jr Lc. £’^'L*-Ji ^ya £jJjl 

1 JL< A j i6j-laJ3j (jt^\ iLd-til 4 _lH_C. 3jJL9 I 4 J 

Ol lxlLv. 3JlC ^ylc. — <LLiJL>a 4 _xaL*— lm\ <Lc.j->- f. I tor | ^xil— uu] ( JT lc. 

jjjoJGJ “ Lui j) i < < > I 

JsJUl e <j~v- (j^o) L^jUaX-J 4 ^jj_1oj 4Aj^>JI jl, l 3a jJUJLi «.. rjjlnll -iJ^J 
uLum (j^_uLj^mJl ^j 3j UJ.xj i4_xjjJbw 4Aj^>Ji jljuLoj CjI—miL>J! 

4_x3 f£^i}\ 44jlAS/Lj jl-x-ull c-i Li^ -j 4 a.j-3c-U (^iajjbdt 

Oj-^ O^ 3 £L*^»5U (j-* (_>iaj^J.! ^ 1 «>■ i^tcA 4_uij £_l<u ( JT i>. 

t_il— coj>- ^5 (Gray) (Rad) jIjJI cjIjl^-j Lw!_i —»-uj^ 

>^inj^-clJ 3ll^«H 4 aj^>J! 

(Jjjsc-ftHj ^jjij 4 Cj yLaeJt-a 3j4-^ j ^ i Jlrtli— lm I ^A 1 tiJ 1—lA^ 

L^o 4_uJ lJLo dJA ^y»jJU ^ 4_iJl_C. dil^LLaJ d)lj^p£JVi 

4-iAj-lII tfJA ^jLSfelu-uJ^ .4-jJlx. SJdLLa Cj|!l <L±jju-u 4_*_»oiI JuJ^j ^JJ 

(JiiaAj x^^->J 1 4-og<y«]I 4_ulla^ luJI 3j-4^Vt 

JlJ^j (Jj Ju>o j J. 1, .a-a I4J V <^.t_L>- _<_uJ oJ L^J I oJ-4>-1 

jA Lc-xj (J!si 4 -u2.1jua>] 4_jI^J (JjL_oJ h < nj l_ 4 -^ 1 In Ii4 4_^w L>J I (jr^>- ^IjuaiVI 

. 4JL>- (^3 4_i.l c 

oy — ijj\-u* juauj udJjj S I ^jlU cjU^P^LIVI ^1 JlZ*u — >-u\ 1 j>xjI ^3 

{j-a (^l) 4X1JJU3 (jj ^ LajI^I (jj-i (j-* o^jlaj3 c?—^ 

4. l> la« o 4 _uLLd^_«_o 4Jl_>- xiJJlij (4-tjLuai 4_*_J>_J(Jj-^ 

cJL^ 3 j4^I ^1x1 L^j 3 j)4T) 4_jlo..->Ji o^Lg&jLlI 3J_4>-V 4 _xjIj 3J-t>s ooaj 

fAtnf j (^^La3 c ti"* * 1 (Cs - 137) 137 - —<-uj (Co - 60) 60 - 
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I tUilt 


< 11 < 1 i a t j 4J1_>. (JT ^ t4^wL>J1 £> a 4-C.^_>- \ j\\ 

ji^J.i y ^IaumJ I (jy^£- i Li 4l.i.n.l I C-i Lj^ T tSL l V 1 ^alLq-j (Jux>- *d i ^U.,,1 1 

. JS^aiej Vj 4 a.i.a.^u 

M*)1 i-tla.H - 2 

c__«—tail L^jLif£^_aj 4 ji— loJLl jljJl! ^JlSku <_uJ 

4 -xjJu a ts >' 4^^^ 4 j \Lga 11 ^11 ^ 1 1 ^r- j j-^« i 

jt ^a-dJ! ^c. 4_*—tfoll 3jLlt ^iaJj-li aLLa.f.L> La] lLUj ^LLjj . L^j ^- 4 J Jc9 

L>a>JI (3J>b jljJll ^ jusljl ! I ^1 L^JUob Lalj t^JUjjJ! ^ _<LtkJ! 

t3>taj *^J- tJlL * £- —U-ilaJI (jVj tj _iioL_tl 

u*±u*4 (Targeted Therapy) jljil gj^uil ^ /dl ^a 

. oL>*^L*J 1 (_lUj c. 4 J 1 L 0 VI ^a« i i L> ^a 


^ a a mm Jl 4-t3ja)l JoLltj CjVLv ( 1) 

dulc. ^ ^$LLl Jjdj jJjI— Cu i JLAj <131— ^1 jJtU luL diiiij 

60 tjfA jiS\ JlLo ( _ 3 —Laju £^Ldi I j_Aj . IjjIj^iK 4—£11»! (jr A ^jjLlJ! ^ <3 4_La 

e^ L U.«ll ^aliaj ^1 ^jl La_a CjVL>JI dlij Jit JiLoVl j^LJI ^Aj 1_ale. 

^ ^3_tJI lj—IjUfc JltlS—.pdj^JI 
.^j^jlII *Lut)l 5 jLu .u dJLu-oil 4 iln~ 4j|ju 



t^jjj^-il^ 4 j^ &X\ 
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f 




3ju 5 ^c-dJ L> JjI i-M j I 4_Jj— ljxj£ 4n A I I Juft ^ —La_JU 

. ^O-sL-u I <CL-u ^J 4 jMj Juu 4a^t_uJ ln“^ CjVL>JI (,. A,C I 


duJ&jjJI 3 JjlJ) {j[laj-uj (2) 

^ la ju 1 31 — J^uJ! (j A 4uJLc. CjLc^jw ^Jlscj (_u3 CjVL>JI a Juft ^—flj 

♦ 3 J..»11 (J1 i/^m i „V< Jju 

Q^ m } Cr^ J-IL*u Cr —-^ll Cy* (jLL>j —uj j-ujuj 

4uj9jjJI 3jLi.ll (jLL>j_i-u . I^£jus J-MaJlj mi ill ^oj I jj ^J^olSJLj 

t-'-Lall jjJ <illj Juu |<u Ju»l£JL> 3j—iJI 4j|j) ^,1^- 

^Ijjl jf <L>-I^>JI Juu £xj-A 3JulH 1 ^a —>. ciJLuft I jj Lo JljJl^uj *31 

t 

j3 \ (jr^ 1 3 ^ ^-±3^ aajIII JJulII Cjj <VmI j»fjjV 3jjLsem £>£La1 ^ 3 

. 4_l3jJl1I 3 JulII jjl^Lo jt 4 jj9jJ! {jC. 3Juju <jj£u 
ji^lftJt <5 Juft Ju Juaui _ *i| j U.A i^S 131 jaUI j* Jl3«U i_uJ^ 

4x.jj% (jia-Jj-ll cling I (_«,—ftj 4jJlu]| 3j)U->Jl JljjU>u JuC.1 m3 

CjLc^>JI (j - « ! 4 - C^>JI £ Juftj 4 13 1 £- — coil Jj-21 (J- * 4 - XV^Lc. 

lIILj J l o ja jj Jjl—mil ^X-L*. JL^M ^-i.ull ^5 4uaJ_3ea iaJM ^ 11 

<... 1 1 Uluj 4 uvIjj>J| Juu 4J3 .m11 4jjc duu^/l (j yic. 4 rju»Jl 
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14jwi**-at*4j;ui 


SjL£. ^yJX — iVtMil l Jl_>oJ JjJllt Cy* er^ I li-A 

S jLSte^J Ll oLV^lfT -*J * LojU (jj^>»Vl (_ y^JjJLJ ^.1.1 4_uoliw 

J > AjoA] t_)l_AaJl_J (_ y JU3^il ^-fcl» [ £-4-U4JJ 4_jJ1jl]| CjLc.j_>Ji llllj ^Uil ) jl./5>j 

1 £[ * .L u V I yA lL»Lc.^_3«J ^.1.1 4-L*d1Jv Cj1_4-|1aJ ^Lul £_4 

^-■< uU (3d>^ (j^- 4 _*jLLo ^LSj JjVl £jL*JI _L*j^ . Lfcjj 4_>.L%. <jr ^ 

CjLj^jIj j! J^LLo (‘Jj -i_9—^4_d_4Jti.i ^jlujl Cxjl^ I jj _ ujVI 

^ -cu. 1 1 131 ^-CI* juj^I 1 CjjLstlj-ul Jl3 c+i\£ ! jj jl tSjujxw 

4_Jl_x a j—& ^1 * Zu VI JLjjll ^J] 4_>.L». lL!1 La ^jl ^I 

. 3juJl>» CjLj^jIj 

(j>J 3 jJtJI (j! 4^jjJ! 3 jJJl ^kljjl £ jl-X-J ^yTtA.bc,.CiiJ JL43jljj 

frl i^r j Jl iC y «l^j(j^SLU ^-j-Lualli^jtgitr> ^JSkLLj .3£_J! ^JiitlLcuJ L^jLjUo^^u 

£-A 4-4jLStTu-uJ jJI *_Lu_ll JJLC. J^aJI Cj- U ^ aJ L ^-l J - uJ £_Lail ^iaJjJLi 

<^3 t £>UJIj (j.^>jV Llilll ^jJ ^L -x -x O CjLlLlLL! j, Lh*u 4_jI ^jLaJ! jjSLIj ci Jl*JI 

cjI^-uu l-xjo.. gj Cj7 3JI llLu £jj yc 3j^L^JI cj lx:L» llV 1 131 j^Ji 4JL>- 

(j>» u ^IViH ^tJLj <Gj^s (jl M-*l Li^L>Jl cdlj (^ 



<- ^ .■ - •■i. U 131 j* 1 jjelu<Li (jjaL^LI £_JuX1 j^jJI L)^ 0 3j^jl^J! 

4_l3j jJI SJjlJI ^^>0 CjLj^jIj ^JILcj jJLt-aJI SjlC. j ^ 

4_ai.l^_>JLi f-A 3jd»JI ^J^j] Jlaj 4-x^^JL f'jJ 1 s«i 
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£iM)U 4**ui 


Cib^jLj <L>olUI ^LLa-aJI j»Vl (3) 
4^jjf (Sr - 89) 89 - —loj^jx-uJ! 3^La 4.1a— i_u!^j 

iiU-CV tfLevJi 4 _l£.JJ 4^\0Ji^>0 ^liC- JlC. 1_uoJ j-MjlII I Jufcj j Juj^Jl 

. ^j! J 4_i_o/ 4JLv {jr ^ U (^^jlII aJuJLuiH olX X ull ^1 jLstUj-iil {Jyjs (JISj 

I (J^loLLa cr^l j —tiuIUj jus 4 _uLL>^—<_ uJ! ^Ij^VI (jL^ cJ^ <Ly* 

L y^jl\ 5 Lev (Jjl^o <L>.j_j_fl ^VI cjL^liJI (_lLIj ^Jj jJaj ^UaaJ! L^l^j 
(jl (jr^l ^V^U tlj_i eLLn.C.j alxloVl 4JL<e 


~L>ua 


t5J yxa,a j. i£. SLpJl 4 _o£.j_j jJjuatj La-4 CeQjJi fltuua ^jU 4_juIi ^jiaJ^Jll (JJp 

J^j^La £j£. ^Wl £_—a J*UlU 4_flj^la l£JLlA SLe>JI 4 _x£.jj —ixea^xj^ 

jl (J i I nl ^1 (^^J3 p idjLjjUJl dilj ^jJI 4ji _euli jl^JLI p aAJ 

^.uQJ! ^j aJUJ < all CjLl£ _<_u_tl ^j 4xvUJ! J iLnjj ^V VI dJljl 

iJ7 3 <~i I 4 j^Ij > 5tJ 4 o^.1ji m/VI CjLljevJl eil-L) ^jjG 4hrtjll ^-1^. 

^J] 4_jp3 ^ II ^litill L£> Vj_<jev i' t i t iiJ Lgjf tdaoji^lil 

1^ < n >U j\j.t£ujj^ oLljetJ £_4_cuJ L 4-4 4 JLA 5 £-Ojl - uu 1 J}L>. 4 tt.Jxla 

^yJI £-Le*j Vj jJal ^Lq ^.V^U ^V—*-JI [_y* ^j-ll 1 Jufc^ < ( jiaj > >J.I 3 Lev 4— 



La VI 


C_cx^uJ JJ3 


Anterior Posterior 

CjLj^jIj Cf^ ^LLulU t o>| ^txiUJ 
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! 4riUftUilt 


<- U SJ) f <_yaJLj (4) 

tluufuJ ( _ JT lc JLC,L_u3 CjL bysej 4 tr> iJya 4-«_Ju.a JyuLLua ^nrv- ^C. 

JLi^JI ( _ r 5 } (jr^J *4ol£. c JuJi ^jjJL jl^J.1 liAJj 

f Ijjl <>a \a jl primary tumor oL}U* (>_* ^Ijjl 

L-^LLa jJsj .JliXI J i i < <i (_yl^ j (_£jQJI£ 

l^J 1 1S\~) V CjVLn- ciJLljk A-lCll (iU j£j CjVL>J I < 

^jJtlI ^jLj^— iiJI 5jm_5 ^£Lc-j cjVL>JI (_dJj ^Lv>L*J! 

^ya ^ynlitoll 4_fc.tiu.-a 3_jl_a jl 4_ul j a 3_iLa 3-v.j 3j-La "■ 3tl £jC. 

.(^J-alSJlj 4jlr.. c.\ , Ja3.1I Li£La--a ^ L* 4 h3^ 3^ 

* 

Qj-i*4^> tljljjyv- ^JL^Lj-uaJ ^ajjJI ij^2> Qj-uj\-la 4jlAU .ilj-U (j-^>“ 4-!L>. Lt^3 

* 

3jjLuaJI Cj lx.Lfc-uuM_1 4 _x-<3^5 ^ U» ^ 3" i iC\^ 4_*_JuJU 3 jU,L) 

. 4j^SL1! ^yLUyuJI L»}L3JI (_ 7 i£- f 1 <>> 3l! 


Jo-aLdll L> ^\j-a\ (5) 

*4 lay U ) Cjl4f-l-u>i.a^ Luolj^l 1 c-iynj J^j3 j 3«a^ SjuJLC. ^ja-oLH.1 ^yalya! 
4^y>Jl (_yi^ 3 jJl2LJI ^ JU2. ^J Jl9 l!jLi£.LJ2lxjj 4j>-yya LaVI <. xiju 1 JuS ^ 
Ju£.j < LysVI^ ^Jo-oLAll —*1 ^^L*J 2»^-u£ 3_^° Lurul cfJLufcj .4—_iiiL£Ji 

oLaJy*. ^J! !_la jj$ 'bjjCuMJ* I ^J ^3jujui oLjL^JI jy>-j 

4 - 1 - 0 UJI L^jlir.LiJ^.a I 4 J t 5 _LA^ <^j Ir>,iU g.L, .ijufcH 4jljV 

3 y.iu.z? CjLo^_5tj 4 lr> .1ji I 4 t Mill jljJ.1 > I J^cIlljj I I Jo uZj1^_Luu 3jUl JlLaj . Lgj 
jj^oj < J-i-saAll Qj MfLj-a \ # <3^v. < Jju S sL 3JLI ell_lj ^*)}\ ^ °> 

(j^a 11—uuiJ! Lj^L>. ^-uaJu ^lu SjjLuaJI CjlcL* Cu^\ (J^L^ 

^yjj Lc- 4 i4r^lj^Jl f.^j3elli 


4j^l4aj U< j^aaJI ( 6 ) 

3^1 _4J 4_ >j) 1 1 Uj 3^1 _tiaJLl jlj_U ^L^.jar** nfi cLLJJl^j 

(l^J . 4 jj 14A.il.lI l—j>L>Jt - 90 Yittrium-90 ^ jjJ.1 

jl—^IjjV ( _ r c.l_LU —*Ji 4 ji jj.1 ^ jLtbuUl 
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£l*tf)U MJI -Uu*—at 

Li^L>J >—bI,. \ g"i i_uV I <GjJL3^JI CjI I 

Lq^ola-xI! 1 L^j^ <4_^_LL_uJI ^ —lxu>J! Lj^A-j>J ^p2^-*nn (j^-i 

UiL LaLMj^ j— .uuj j ^LUl jU^JI aIjjI J_>*? e,_ a lymphoma 

•• ' «* 

i ^G.\jLLAl)j\ ^UII £^UJ! ^2) . <L& cdiJU^^l, JjQll SjLJjLti/ 

£-}LjlJ! (3>^ o\ .^jUla-lLH jl^^JI ^yb 

L&jljT ^yJj 2>jl_C/VI Cj L>- y\_*J I ^yA <LlC.^Jl!I Jb U_C_(-u! 4_^J^Jo 

lb t 2ujL.i5aJI 4—gj Ligy-ifL] I CjLtv^LaJ I e-ollL^J V ^yl} I 4—g_ulj>J 1 

e_allit->3 ^yb cl il^>Vi ^ j b1 >iaj i. JlL-*~j 4 j1 ! JLA Lj lj>_>3 <j a 

dJ a \a 4_ic.Lji AVI 4JJlgg^aJlj ^_tJI u LaJI CjL i ^i.i^AS^3 

ljufc 4 _aJl>J VJ^^ 


^>vi 3 j <tn ujl4la3«fclu/l 

4_l2^> Cj^Lj-1j>o (. I^_>. I 4_*-iiui.1 ^2UbJJi ^kJLrtli-<_aJ — 1 

Ju J L a JI (_yb ^yb! I 4 _lC. I „< C> V I 4_gj£. Li_l I 4-t-aJ LaJL 1 t _jlLo 

CU_p»- t CjI -L^c^_LdJlj CjLLoolggdlj CjL j^a^J 1 JlL© 4_o_LaJI CjV- tlucltll 

<L t - m LUI 4 j l A I» 1 JjLLI LflJj C_9l_CxJ ^JlII 4 \jlC (.. i r*- t <> 

JM>. (jr-AJ 1 4_ybi_i^3j 4^Laio! Cibljm 4 Irw »l Li^-bt—Aj <J^JL>Jt! Juo 
^1 I jl (j^O^^Jl 4_j_uaj <_yic: CJ^AjJI SUojuU 

(I - 125) 125 - J^aJI — t—u I dJj 4jjuol Cy**3 (jyb 

• 7^.4 ^3 <3^ 11 4-jbjjJ 1 3 jJlJI Cj 7i"i 1 

i 4j tlr>! 1 (JLua-oVI ^llol ^yb 1 i/^j! 4jjJl1! 4_*2lVI ^Jlidi-ciU — 2 

JJu!b jJJfc-! J -^-^-11 Cjljj^^gUj Sjjb c_bL*_Cr>} ^—jJ 

^J 4 M« A dJbj ^L*-L^J-OJj-AJ (JLl^XsVI 

f J) 

^yb cjLj^LiIIj ^_ulj_>JI jl jl^o < !•« ■ »** ■ ^Ij ^jLol ^^yb ^!jb>L! (JT laju 

CjjJl>. OJ-^ cly 3 4-C.ml I_a_>jI JUAJ dx-pttJ I JL>- jl^ Ja-ail 

L j h ja.t. J ^-LOJU (_y—Q <JjjJI 4_*-tiVI ^kljbeli— lm\ I iJflij! La^ .^Pa-^Q ^1 

. 4_a£Luj_o^LjJ I JiLo (. 1 In 11 (JLfc-fl ^_yb 4_>5jL5fcIi_tjuJt! cbruil 
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w-jl 4JU1^I§ £ j*Jl tUill 


^Il)1 4j JjlI! ^blj-dVl 4 t UJ.1.| jJil l^i <11 jL5tJ _cuJ — 3 

(_ya j! (jLtiijJ ^1 (jLjijJ 4 _HJij_>I u f i«(i -a J^cLl 4 jLu^VI 

Jl*jj . Sj-^liLua j-1£. j! 3 > >_AL_<g 4_ajjJfaj ^jLc^jVi ^J] 4 _ l-ljJ1 j i .oL-iyi <y! 
jJubj t4_ualjJI JjjJI l-4^>» 14-OtjuaJl Mitt ^_a! (_y* 4jJulU ,^bl^oVI 

dilb t^uLusxll 4-L>.llu| £_>■ f^c. 4_a->-1-xJI 4j^Luaofl^l 3jl — chJkJI ^-3cjv 

1^U^T> ^^^1 4_1jILxII jJLJj ^j 4^lxbJ t Ij^Jt _ UJ otjVjjJt CjIjLUj <(_>bl^joVl 

JjjJI 

CjLvjJJ 4_La_ uj IJJ (jl^La JlJlXso ^£o CjVL>JI lilij ( ^yd j — jl& ijr^3 

. 4j*UiUl 4jlJlV I j! 4-ajj) i^*> II 

Luaj i ^**■j c_jL^!lI VI ^jlSl a JuJl>»j LuJLjuoj ^jJjlII CjVI—>■ i (jr^J 

^jlSLa JU jLStltl Uulail jj_i ‘ £Ujl^>Jl U^- 4 

4_^LU1 oLI^IVI i^aJ (JT ja 4 jv}-Lc. (J-1^—cxjuJ 

4 t Mid 3_iLoJ Jl*_} e-l x^WiH jajJI CjIj^ jl miU ja^xJl_>J| ^jJUtil (jjC 

* 99 31 111 JuVlf> 
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♦♦ ^ '^r »+ 




pU^iU’ 


^u^yi C)1 j_xjIj 

—lL^U lZjIj _uLUl ^ *i m 

JpJ- uui\ ^ySjJLi (jJi \ _l_uLi_ul 

AoJLc. jur. Cjl jJLj ^jjJJ.1 

Jjv^j (j_jJ-L! j~xC- ^L*-cL^! Lai . 4_La 

J* pbjt (_3— n J-9 4j^x>. CjIj—- ulj 4 J 

—Lj*^ 1 j-piL (j*r» lr<j 

^LaLu^U ^LajjLlil |0_i_uJ>J| £C_U-<_<i Lr'JtuaO 

taps (43^j p^l.t <.~»^U J^kli t • < 

t^L jJ- 1! ^.tc 4 jhL^LI (jr >.^JU JjiaJi (jlf* 

^o-4-uj>JI ^pLwJ 4j^Lt_i_tj > / > ■ ■<" L^jLs 

(J-* J_^ol 0^ ^)j * W 

(j! jM-^- —i_u <__ 4 * . »il l V L^jU I 

(> d-^\ £ta_^i}U 

JjJu>JL» CA^ 


:*$ 

-' * 


p ■/j 

si 


$3 

eg 

W-^sS 


.. ,‘;)f 


dy* j ,J l> '^ vy—‘-“J <_j_?tj)) 

4—c j a J I —j^oj pl_t_ m<VI 

—9 ^L* - £}U 4_Aalajtil 

((4-nintl C->Lql.xV."i.4-»^l 

UU1>X» 



wji & jwi t\*y 




^ruJl pa 4 -xjLIc. ® 


4jp pa oijpjj jA>JL> jIj-xxjv-I • 

(_) n <1 1 ri 11 4 _ju..u l—> AjJLutAlX) 1 jjl 4 1 Lai 2 1 V 

jipi 

Ppl «.paJI • 

(J/\_»JI 4^. i.<.~» p^. j-u G • 

^-»JI 4^ i.Ch p^. jpO • 


^u»J 1 4-<_>pi P^. ^_uLj • 


p-*-li 4-xjllc. • 


jL>JL pai^jv ® 


^yQ^JL~> 11 ^Vx.»i *>\J 1 laxu ® 


j^y^jJLtXl In t-u ® 

jpi — 4p4j>lll Cjijp_pJI — t—fljjjppl • 

pjlpl — 4_JpLll 4-ifCX<u<^01cjLjjrt.LlrJI —L-ijj^patl 

(^jlp*Uj < <~i J 1 ) t^Pll (_p3 ® 

JX^~(US ^^ilt 1 xpoLJtll JLpJLI • 

^ajpoLliil 

^-<.oJpl 1*1 i.m p^. 4pLuloxi< ® 

^.Ax.jUUjLo (vertigo) jp • 


Pfpf £bu£rYt ofja4*lj 

JUlii ^pi <PJj (jlfl cLp- <lJL>. pjjJI ^bus/ift Jopj—<_u jlIc. 

4_j_>J t 4_tl>JI CjIjIs t_£J_>-l (jr* (jjp^JI 4 i a » j 4j2>\_LaJI p_* jl J—<Lo 

Pjj's!! Jj-cj (jtUill pjpj£J^!l Ix-Aj cj!— ijjVt (j-* Lwjj dUjj LpLU 
Lp_« Lvjp«a^j _ 1 ! cjLj^pSki]^ 4_i->.pl StpJi) 5j ■-*»—-fl 4 _u2j j oJl_<-*Ji 

O^jUJI 4-t 1 aC (jyj*.jut 3 4 j 1.4 »11 tfJLAj i r <J V jJU LjpLo (ptLalt 1 pjpSLl^M 

^u.i (o^lll^^-ubJI IjuA 4 J ppL* fly .AVI p* £>> ptj (Ionization) 

. ppll 

^L*_iLV! u _ \c. (Ionizing Radiation) p_j|iI ^L*_ 

UJi CjI xxj.,<-ii.>. jJlLo <Lp5t_tlJ, 1 0 U -1 _uuu>J!j CjUjpppJ! JlLo) (jr^i _ 

4_*-tiVI , tlLxa) t - -<..Ai.iIot-ljL.x 3 3 s-A^Jt c-1* *.VI Luajl (£pst j US 1 t~l j ia 

. (Ut-C. 4-*-ii 4-j-Lui.uJi 
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(1m >u jmdL n 


CjI^ujLj ~ 4_LjJi,l 4_*—jj>U 4_^>-jJj_oJI ol^ihJI J—q T i ft jj 

Juu 1—^~i♦ ji to I jLb ljj I ^ji\^£L 3jl C. ~ ZoLCxaj 

j-u Ij (j7 1\ c.U:J \ rt il^ a\ j^uOJI iiilj ^_u_a^3 ^SL^jj .^L« c,>U 

c^bj 3 s (Somatic) ^jl_^ ^uh ^.-Jl j! <(Late) (Early) 

.^Loi 3j^-JL) U£ (heriditary) 




£-)jlC}LI Cj\ >pLiJI £-Jjj 1 ^j^-Vb /"h 


4oC.lt C<Vi CjI^oj QJI cl>j JlJ*. 4_lAo£^ 
4j^jj=kJI LyL^dl ^ 9 CjI^jjIj CjjJu>* ^jJJU ^L*—1 L-jo- 


.-!■-.A LLAl 


. j-iIoLlII j-±£- bd b ^-bul-dl j-^ 3 tb) 1 L4-A b/Ci_A.<-u-Ljj b^djJT 


(Direct Effect) ^ootui - 1 
j-d-J-U ^ JsLu^jJI 4 U i nl^J ^pjj 4-ijJJLl CjLc.lt MiVI ^jl 4jjJgjJI oSJt 

CjLLuj^-JIj oLcj^jV! (Jibe h^L>JI (J-b-l J Cj!j jJl i(_3JL^Ji CjIjJlU 

~*d 1 ♦ ^C, Lt ilu^i 1 jy is-\ 1 L> 4_iLx<3^LJ 4_1jL9 4_uLljJ 1 4-j-o^Hli 





uui tu* V 


jl I 4 \c. ^-luj ca> 4_tLutJI ojl^j ^-lwL-uVI j3Ql! DNA Ji 

S j -cIjLlU 4-J^.ln.iJ 1 aAJb C^j..C lC. I JL3^ . DNA JJ > IojUJ 1 ^ _jLij 

j-ui (jU^VI (_yj& (Target theory) L-aji^JI 4)^.tn m 1 i^jl ^^<»"» 

. 4j^j_>Jl 4 _J-£-UujVI ^i^-L^Vl 4.0.5 U 


(Indirect Effect) j-£L4I j^c. - 2 

^-Lxa » 4_L)J_U lUjU 1_»—l!uVI ^J] Oj ljj LlXI ^_iC. 4oJ VI 4 j^Uj y j '"«*« 

4jjJJU 4*—iiV I ^J-auaJ 4_p-Jl <Ltlit_U ^KLtl (JlstjJI j « L^j l^u G 

JUU cjLijyj>JI^ cjljj !I 5 j—jjl>* olUy^. [4 ic, ^TiLi ^ oi 1^ 

<Lul IaX Cjl^-LJ-ij 4l)JlJ*^4 (DNA J! JrOJj- uu UsJ-L- oU) 

Uoj LaJuC. 4jp3 ULluJ jJKl ^ylrau —uxjj _<. 4juUl-q 3jLc^> 

:(Free Radicals) 4 lLjoJI U_J^VI 

£yxs *..«-KVl _i!j UK^ (OH ) Kjuju-Aj (H ) jlla 

4j$£UI —sJl JJLC, jlj £-1*—(iMJ L^JJU cLljI Lj U 4 j1>J1 “9 

^3ll!l ^^j_>J1 ^jjuJI lt^! KjUljVI^ cjL-JjjJI j j.« Vi^ * 

^_uQJ I t ^ > 4_uiU.Li.fVl 451 Ini! n <in- j1 1 ^U>J1 ^JUjj VI 4ia 

. I 4 J W-l*i J-±C- 


g^bu^y i^xjLLJt <^a 

L>V->dl ^UuoV! ^uG 4_^j_i 4 j_uuUu( yC. "o^XC- udllA 

jl ^^a^ilL cl^-cu^jjLllI <Jj Juu Jili— luu j clUj ^ 4^3 <4e UjVI^ 

^UgiVL (JUjlj 1^,1 In.ll jiljicj_ lxjVI 4jwL>J 1 jjx. 

. ^UxL^U 4x ^> ^ jr ., d l 43 c_lujVLj 4-luJu 


f.U^yb jljuj -1 

4X-^-3eJJ CjI^—JJ Lull Js JL>o^ 4 —jIj ^U—Jl/VLj Jea-u^j J^ol ^r. oJk_A 

4 uGl (^7-^1 j) _«fuV! {Jr 0 4^3-lriU-xa (j->« 4 JjLoJU 
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^LsuiVl - 1 

yj-ll Jjiyi^VI l-^Lft. -cmVI ya S^JlClU J-ljjVl 

4jsLLsJI ^_ilIIj (LET) 4s l.Eil.1 ^—Ll>JI (JUibVI 4-a.xs ^ lr j_ «j 

<jjLuajj£Ua y3 dJ^3 Q^nSCJj J_la 4-C i)Laa.t 1 4jsl—cull 3jL>*j a S j^ Al I 

y j <Jjsl (a - particles) Ull cjUj— cu^J 4 jJLc. yyU 4_a-uiJI oJla 

LaLc. 4j» _ Cu\ 4JU. ya ya j!&\ J^3j (P - particles) Ly uUx_ui>J 

UJi uLuxox yps i jifvA^Q. (X - Ray) 4_u-u-uJI 4 -*_cL VIj (y - Rays) 

(JjjJlstJ Lj_u diLc-I i o> 1 a-iu i !y £ Ija-aj3 CLjJl^o l^_£Llj Cj^ju£2& djUL ui<i 
y<3 y iS\°l I LAjJJlJ CjU! -cal! &Ju&y ijjjst !j-J-a JlJ 4—JjLSte_a JjJo I dlUl-cu^Q 

JjJoVl 4-^1 <tig.ll 4_ ^_cic iVi yili LaLc. 4_*_iid ^yJ! oL^LcaJU 

£•) j_>Vl ya J _51 _cajVl yjQJI y£Jj t 4a1i^-11 4_»_tiVI y_ j 

. (Uuj till) yj->-Vl 


4^y>JI JojLa - 


2 


4_l 9 ^ysJ! ^_j— ( Joa!L, cal yjd! yaj-l! Jlca-i (Rate) 4c.y>Jl (JjUl>3 

^yuJI *L3l 4_u_ajJI oy. _laJI dul^ La-l^j t 4jyL>- 4_tr.l_*_dV! 4-Cj->Jl 

J-iaj (J-uab! 4-cldj_9 4_jj>JI 4—j.l.jcU ^.Wr I (_Jj-L>l La 4_i^ L«_ cal 4_C.j~>J 


yaj_> 4jjUi.Lt Jill 4 _iL>JLj £jL<J! jo^aJuJI ^LlJLj^ L^j La <:ljj 

. 4rJJ>J 1 jj-a.fl.t.1 4_atxaJ VI 4_t5 (jIojJUJ jcUai3 | 


(_2lA^ILi 4rt In"<a (J-alj^. - cj 

IgjjjLSj 4 _xUkJI u^^LlicLj 4_^c_cujVl ( _ r Li ^L*_dVI CjIjcuG (—aloifej 

. jIjI ya 4Juji( d)Lc.L*_ca^/1 4jJL>o J-5 La £_a J^UllII ^J-C 


^L*-u<Mi 4_j_ta L-o^d I — 1 

i^L*—^VL j jjLo yl y^-4_j l— jMJsJI <jl y>» ^c.j-11 ^—lr. 

L^jLu^Lcu^- L^_La 4_*_>LtJI L}U-j 4 j• j .11 b>UJI 


j) a M 4 _^iilj —oj J a m yil I 


Lj^L^JLs <4—^L>J! £yj-J L«.>j ^L*_cL^yL! 
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4,-i-t-u 1 v_i t_>vJ j CjjUjjj . ^LjlxIL^LI 4-dio£%_4 4-j iO » La^j 4£. ^u iJ 

j,_^Lli jaC 4 _lL>JI ^L i-<±.fi s 1 ^Jjulx <3^_9 ^L*_ 

Ij^>- 4—luLu> ^jJLI 4j^Ht Ij^L>JI ^j^5£j ^ *> *1^3 

^jSv_tiui^ . 4j 4_AaLSJH <LjJlc. 4 _j_3j Jl! I dJutll 4_j^LU oM tntll 


** s. 

0^-LMC 


£jjC. ^Ijtu-u^VL) 4_j—t-uLi_u_>. Lj-4— i-tu 4_xL>J 1 5I ^jp* ^Lc- 

* I I 



^buiVl U^lu 3-al^] (^ic. 5ul>J! 3jjJ - 2 
SjLcJ ^.If- <_£j^Vl b>L>Jl Sj JL 9 I 4 J ,jLi <&jjjua Lj^UJ! u^aj 

^-POJI 4 _^l_l 1 > cillj Cr ^ 11 I f>^>x _i lx tLb 

. 1 4_jL>- ^_4 (. xlloej L^4 -uxj 4.jX. I I £jja ^jLlli 
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£ jUI Mf jprfUil 

4g.l.»J 1 JM3- 4a.l.>J 1 3jj.a ji^lo - 3 

JU^-4o3 I JJ) In) l '• ^yJt 3 Jl C. J l^io I (jy l^- (_£^IL>0 4— a i ^ c. 1 . 1 31 -oJ 1 3j^ .} 

4Je-U ^g-Llx^aJi <_j jJs^jJI jjlaj (G1) DNA —L) ^lb-«r> 11 <_j— 

l jLtaJ t .,.3 <V1 «.u^ill l«j_i tuill ^yJLujoJI ^1—t- u ii j Vij (S) 

<LtLojJI 3 jm_3_1I JILcj [£ J—JlJ libJ l>. <—Sj^-adllj (0) 3-aJJl ^J— c. (M) 

4_LjI]9 4_lL>J| 3jj-i jljia I . (G1) jj-L^il 4 j1 Jjj (M) jjlaJI 4 _j1_4j (Vu L__* 

lJsJlocj Lo 4_tU*b 4 iC. 1 • /"i V| d j , ,.l ,,.-^.11 dJLA (jl i^jj^Jt! % <!<< VLj ^_)tllU 
V.<£ ^yJI 4_il>. * i_3Jbj3t3 U£ <LlL>J! 3j^jJ jjla ^yJJ tl>— 4 

^Ia-ujM-J (j^>-*jJJ (jl (G2) jj-LaJI L. U JI 4u-<-t>li,i L . > Jl (jy 1 "*■ n j . ^£o 
j!&\ (S) 11 ^JLu t4.ilV 11 ^1—tudjVI 4 jI JL» (3^^ lj_A 3 V 1 ' % * 

3 jl xj. ‘ “1 * Lull I (jl (jyJ| 3jL*iuVI lj_A . £*La—J u^yU 4_o al_3-c jl^LaVl 

3jjjJ jltL) jL3tj ^L»—jj^yU 3^ ^olc. j-b^jJI 

. <JjL3 j-^3 L-ojIj j_lcjGJ!j ^U^ll l (jK I j] VI <uL>JI 



(Cell life cycle) 

4_j_>JI 4_iii»J! i » a>I 
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4 ■>% i V L^ixLl 4 ^k_uiSVI j — 4 

4jl_aiii—(-uVI jj jji 4_iL>JLj —cu^V! ^^>*j (jt (j * 

£(j£j_>Jl 4_uv^ (jj V-.<.L rv 14_iii*JJ ^ jajQJLj ^a-iuJ I JlAj ^L*_<i^U 

LJLc. 4 _iL>JI 4 In t 1 1 VI ^1, l->~ < ill JjUa (jr i£. ^JLL?e-Lt Ai^Vl 

VLaIxjv. 1 . £l*—ui^yU 4 _lL>JI 4_j ^Lo- SjLjJJ (JaL»JI <jj£j La 

3^>» . a <-tU 4 _il j—utll! I JlA ^ 4 j—cj_iiTij 4_ti^U 

. LMiJt o^- 4 ! c>° ^>5 (f ree radicals) 


b £U£V ♦ £>* 2L*jLJl jf^Vt 

^JLjJLj^ 4 jI•> 11 4"oaa j»a£. (jl Loj 4 _a£. 1« u<VI ^J5» t^lx. JSLi^b 

4~M A A (jj£j (jl LaJj £^Ljl 1! 3jL£.l I<i4 )jl Lul!i 3_}b.jj LajI Jujl jjSLaA 

y] Ls-Lalul £b_iVI Jju ^ji‘i.11 . L^k.^LuaJ (j £aj 4_4jbj 

^AJJ LajLU .4^3 4_L*_LL^]| jl^-A-U tjLcwkdj j] f.\ _ 1 l^_iA JU 

^J^b^JuV ij IjjJU^£ y*u a 11 lit— uj-AJJ LajJj (_jaJ^LjjIu— uJ! aLuJ! 

'.^J 4jl^.U ^Lui^l jm3U ^jJj L7 <C..x,:,n 

. 4-j-L>JI CJj^a — 1 
♦ 4_iL>JI ^L_u_3j! jJla — 2 
4_l£. glLu 4 _lL>v 1I ^1—cuJajl 4 j 1 a f (—J I^Lxjus I — 3 

• U> * ~ ^ -J~^~ C>±3^J dll j 4 j^j1 

. 4oiitll C^sJa £A j! JUjM- 1 Jjli “ 4 

^j c^-ijj —31 DNAJI ^ . U-> ij (Jlfl 4—ijlj— l^I - 5 

y 4^>J (jUojirtH 4jjL5t_A CjLLcw ^"Lu) jf 4 _ij!j^ 1! LLo ^_i_iaj 

. o!^_i_i-*j Jlju LajjjU 


C-_<-AXAJ oLl^>JI (^yAA.'XU.A ^L*_cu^AJ 4j^_lJ>J I dslj_Ljtlll 

—ci/VI (jA 4_jJl_c. CjLc.j-^J J t L^_l9 J-^- ^_JJJ ^3 

UO^J! 4_3j^Jcai! j-A — ca_ 
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(Uri}U je^Ut 


. 4_Jl_c. 4 jf. IjlcL| CjLc^jsJ CjI^-uCJ! 4—«-o!jjJ 4^llll 

^JJ ol^-uGJ tiJLlA 4 I oLc.jl>JI 

ol y _ IM t^ya Cji^-uLill OlXA 3_l4 jl (jUoj-«» 

<jpl-B_} J}L>. ^jjCJI 4_Jl_*J! CjLcjj>J| Lsl *3 JlC. JLi^-t ^J] 3 JlC. 

4_j!jJij Jg> (_P^- ut ^$11 (j4J . —-4 jl CjLc. 1 t-u 

j! O^A_i_ uu Jl>.|j) 4_J1_*J1 4_lcLi_ uj^\ diLc^seiJ *j£A\ CjI^-uLjJLj 4jUI^ 

CjLc^j-»J *p»l (pjpf (jV IjlSLoj 1_ftjl J t't( > a C.<.i>- ^4i^ 

. 4jj^j c_jj_». 4-iC.L a^ 2il tLol^>* <J}L>- 4_Jl_£_ 4 _l£. IjlcLI 


^Lllljfcll 4 AVt 1 £yt 2 L>oLuJI 

4_JL*J) 4 jlc IjuStVl 3j£ult CjI^_oIuJI : Vjl 

^•i*J^olSJb ^ui>«itl i^j u ] 3aL>«JI (1^ 

3^ J 3 IjJlAJ 6j A & ^4* '3ij 4-C-^_>J J^ISJL) ^-4-iO*JI tjyZj-XJ Jlaj 

/pLc-J 4_j^j^_ioJI ^4lV! 4-Ltali</ <JIca3j 4_>oLiJ! ^jLs 

: 4j^_j^_i_*j CjIjj_ 5 £_>j! Ct^I ^- 4 - iA 43 I 4 _aLc. 

^ ^jl^p3j (ixba^ 4_!L>J JjVl jl jl-JiV!) Prodromal 4 __j^jJi 3jj.> - 1 
♦ (JLflt.tfjj £^9^ (jlpcj ^UlaJJ 4 I~tll Jl2b Lp^l_>- cLiJl^j 4£.L^u 48 ^J j .4j l o 

^pa^JcJI Jlaj ^uLi-ul 4 _j^vLj cP^“ 48 ^4 4-t^l—i_u 3j^«i 2 

♦ 4 i ua i) ^y^ajpll 4_i4_A>Vi ^_y& 1 yC. 1 (^1 lLILlA 0^3 ^ 

t 4-^L,Jl 4A>«^_li ^ - M j (^ jiil 4 . U ^ - 4 .ii .u^JI j jUl l — 3 

.^pajpl! I 4 J jppi (_pJI 4-u^U.4^i^->J! (_P^- I 3 ^- u li4 

CjJL^j f.\ a Mill (jUs 3LpJI JU^ i_y^i li] : *^3jjJ — 4 

. ^jjGJI 4_>- j_i (3^3 (^pa^ J t d l wXa-> ^^iH/1 3 JlC. (jP| 1-^ ^ 6 

uV 1 4_la£^ (jr^- *J C-iljJjJI <?JlA (jj 

2 (^jl <i3 ol_c.^>J ^>jjdl pV j_. A C-3 i oU r U 

aj^jjlj 3jj3 ^—UhJLjj td>Lc.l— t-u 3 j'MJv. ^ (jr ^l! c j^> tjj—)L*-j Oj^Lj—^ 

Jl9j CJ^Jlx _ lm Jl>.|j ^4 Jfll 4^1 ^-j>J I C_ul^ 1 jj ^pal^-C.Vl (J-33j 4. "» . <>» I j 

. <?Lp_)l (^>4 J^4_3 
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3 ijUII 4jl#t£ jUf ^Ui Jl 


> Laj i «tjll jL^xVI jl 4-t^lJl (jj Jui3 (JILq 4 U-a < 4i > CjI^jjQ]I ^jl ^jSLo 

Jgyj< tiJ (Jk^j j <.*•. i4j^oitJ.! ^^t<V> JjVj iU 34 (jl jl 

j£x* Ijlu 1—*jj jl <(Lymphoperria) ^oJI cj \ j £ c ^_a 

Cj!_£.^_>J i Li34 ^iiau Jl*j CjI^jjQ]|^ _£. VI il 

- 4 i ti r 4_uC. L*_ilul 

•* *« t- 


j>U^t 4 jJLc. C_jl_4_1£ ^-<_u_>l I (^3jXI A ic j^ssl^C-VI eillj tljJ_>o 

cL),Jj>o ^3 J—*-j — lm] 3 j_*J V 3jLc.^ iCjjJu—<- u 1.5 j>_A 

^<ul11 ( _ t 4 CjL>*^-3jj 3^— a j!j ^jJI iU« <>> objj >^) l_j<1/if 

colj 4x.^>JI do!j Lal£/ *cjLjL^iI! yg Iqjj ^l^xjl o>^ dll j^L>J \ ^ \c 

o^_-_« <>4 ^c-tri*11 ^/9 ^jjlaJl ^yC. 4_>oLiJ! 4 j_lo^JJ ^3ai^C.VI 

L_3j-> <Jl)jJL>J 4-?B t pJ Cj/U ^J 


I jl^»J 1 - 2 

10 J! 6 3—o 4_dl_C Cj!_C^jx JLt£. _*J1 I j_ It djJ_ftj 

J? ^jjlI! — (j; J— *11 j jL^-xJL) 4 ^ JLlLo <Lia33j_6 j-ALLxa Uu—caJ^ «CJj-oj _(a> 

CjjLStJ 4 j!jli .I ^Lst-tU 4 u.<33^-1 I l y^>\j _C.VI ^JJ 4-4 Ld> VL) 

0Jl it JLcitJ JuS^ tdsLc.L_i> (jdc.L_i/ (jo (jtnr ^ 4_i^_jJJ (jl i 34 

f Ll 4 ju3xj Jl*j /L^_li|j (_£ Jjlx ^UIj! 4 jjialu JL^ / 4x^_taj CjI^jj till 

Los i (JjU£ 5 l^il 1 JU-1-uV 1 J_jO ^J (jl/<*ll jl 

. SL^jJI 1 (< ?^ j.j!n^> (IjjJlx Ss 


( y - ii /K1 1 j \ ^~> i n 4 a i ^t j1I ~ 3 

^c,u_^yi cji^bii — 3 j_3j — ^*jl— oj 

<Jl»! Jlx-V d»jJu IOJ 1 0 (j>9 j -&I 4n^_>. ^Jl ^-!—IbtJ du> < 4^alc. 4 3 1^11 

(jLAc. ^Ij^V! /<uxujj ^jL^J!j ^l! 4jl*4 cj! y_uG 
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(. LaCv-1 4 i Aij I t_jl—xC .3 CjI— aeJ_UUJ 3 d 1 pjI 3 JU. 

dll x! ^xljl J^L>. o 1_..3^JI lLj jL>o JJSj t 4j^l Agjlfl CjI—j^LLI 

. 5^_j_t5>L! I <Lc.^_3-J! 


fLjj-a tj_>. 3jL>dl C!j_CllLJI (»_j) 

dj^jL>J £\x^y I ^_4» 4_l 31^ 4_C*£J ^_t^U>Jl jjjtt tJ-JV 

£l*—C/>U o-uoj_»3 ^^pJI 4 5tall 1 lt 2 5^L>. cjIjjjLj 3 —jj! (^>SL<u jj— c> 

jI ^ya djJuStej 1_a dlL td^v^dj ^ 4 —jJlUJ! CjL)L^H lVI <J_ILa 


j£^!u (^jJI (_jX.Lt—^^1 ^^LjlJLj I J—l?tJ CjLjL^jJI^ 

. 4 Jljju 4 4jilaJL* ^ lr 


! 4-lcIjuuiV| dj-t^LUl :LuL3 

oilS gI A-uu 4_iX.Lt du| 4_c.^_>- ULtlJ 4 > i jj CjI 1 >ljLJI tfJ lA (JLjJL^o 

£-* ^—lx JJ-i f Cx f^Xj jt 4—uaiitl<s 

»4-UauaieulI CjLx.j^»JI 

(jlld^xoil — 1 

ju-4 t-iljjllll ^_1 lio>. <^L*_C}U 4_ua_Al J^\ (JdL > J.l ^jjLcI! yj&> I _LA 

i CjL)LL>^_ i^JI <,_ i t < <o JJ3 ^LtC/VI <jt C .x <>vo Lolx 90 (j-a 

3-3-0 jCll C13 C>. 3-o J-t-> > In n4 L»_loIj ^jLLj-dl jc.— i 

^jL£lll <J J_*_o CjI j 4_5e_ lxlJ^I (j 3S03 iQ^cSJI (j _4 CjuSt J_aj ^1 <JjV| 

.^L*_4_3t-u_) Cj ULL 3 .<_ii^ ^ Ij^l ^L-j_o 3^! 4olsc..lJ ^ iLtJ I 

fjdl { j^> L C a- U I 3 i Llaj^UI 4aJ Uo j-xoiJ I cIIj ( _ t 1 c. JllLaj 

t _p3^jLiII cl^J cm ^yxAs*. ^yil (jCJ i_u julj 3^!r>j jJI (Leukemia) 

djj CM 10 JULJ 4j.\ i^ll (^-4 i_o3 Lq J g LC-U L^J — C.L* tiVl 

CjULL j tit (jj —A til l~i (jy^£. 4_liLo|j .4—x-4 J3_i^. SJ c J—juj 31 

4jJj^JI 4jIMIj 4jjJlj i.tlj 4_l5j jJI 5J—iJlj jJuusaJlj ^J.1 
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i -juiaa—i | tu* 

rtl ^^^IaxuVI uj4MJ <jV VLcIbwl liJLLA 

<^LLayj_uJ| i_u_ (_uj Ill I jla <jt <jr Li Jl».^j ^ 4jpa 

^ya 4_jjuaait <Iu CjLljjv ^-Ajl tac.) [J7 j1oj1 l 4_)L>. 6000 <4 i_uljJ Q-4J cluj*. 

(jllaj—i_o 4_j —(_uj ^3 S-iLjj (I- 131)- 131 £. till I JyjJ! 

Cjybwl cit-LV Lais I ^ys ^4_3 <(_yuayll e VyA ^^,3 4j3jjJ! SjJlII 

[j-a ^jldJ 4fuJL>Jl CjI— o/ljjJI jjLij <jl <Jj < Jl_ilal (jr juajJl 4JL>- 2000 ^_Lc. 

jl ^Jl J-t-aj J3j (Jj njlla^ i nil 4^ tlifcj ^3 43 Lla.ll jjiaAitlll ^LjuuiVI CjIjjjIj 
. |jLid.a <j J3 ^LuIrVI ^j-C 4.4^n^.UI CjLjybtill ( _ya-*-±l ^yaykjJl 

<jf Lul3 4jL>J! (jy jd ^jyil jl (jUa^-coJI cLi^JLj>. 4u-ALo £j-JiJ (jy SJj 

(DNA) ^Jj_UI ^ysa^Js-JI ^3 4—Jyy*Jl CjIyjJuJI <jl *(jt^ Laj Lc>.j. i'll yjyy) 

Cjlyxau .^y I jJi i^y hi i.l I ^yaj^LJ 4 -sc_l<j LLoL_o>» I ^3 j(y<0 lxiLj uj Jl>o 

j-juu cJiil 240 -> c 1 4 1 * 11 l_Aj J3^ 13l_y>J 1 Ju3 ^.Ir. Lai aj> jly 4 ~i 1 .nL> dy-*"* ..u-4 

.(DNA) ^yxca* yJy_u (Jy>u j! J _ xij cLs Ju>- Iiil3 I Jl>-1 yJI I ^_ 3 

(jr ic. BjjJLlI 4y>JI 4oJbeJJ <jy£j (mutation) 4-j.Ll>JI 6j. a In I Lj ^4-ctu Lo yAj 
. 1-4-) c n l"i■%. I jf ^ Jl^j Lc cLi_> JLlajj t(J7 J LiiS I j> (jSLluJ (JlisJI 1..LA £-*M_uoI 

t^LauIu^M y_A ^LLayouJI 4jjJ_0 4 j,Ll>J 1 olyalaJ I ujL._ uj\ ^.a! 

L4II-V jl L4j|^-Ala L4JJJ3 C-ol^ 4 -xL>J I l_ 

.cUljLla^yiUi jt ^Ijjl (j^-lLitJ ^ jJI JLaloVl UlC. 4i3 cli] jjj ‘>^5 

V-xll I jj^ayjLlJI 4_1 Lv 4jI ^Jl ol_ujljjJI Oj\_JjI it* jl>. 

^Llxll BjLc.^ > JoVI Lo Lt^" 5jJ 3 4-i.L^-U (jj£j 4_il3 4^.j->JI 

Oi^y^ (jLlfl^. <nl l jj)4lr> 4-J—<uiJ ^l^yJj .^Jl4j L^-4 %100 — 50 jljulAJ 

{j^£- LoejjJlS 3jJl^JI ^-(_xi_>J 1 (jlJLrtrtl 4ye_pJ _2j 1 4 K 

.DNA J 4jyjj>JI diVyjtiiJI ^Lb S^Lcj 


(4-uLt^JI) 4yiljiyJI Ljly-fcjlui .2 

djLojjjjOJj£ 2 l 1 / JJlC. Cjlyjju (^yL>0 J 3 lIj ly_pLi]I o JlA 
CjLa-uaJl ^3 Cj 1^yj *~)y 4_j_Lyw 4_uljj 4 j^jjv O^j >j uj 1 Jl>-( t~<l • . <^»tl ) 

. <t-ytllll 4 _jJUl!I 4_uljyJI 
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Jt_ jiJI £lM>U Ml jmUJI 


:2LuVI J*. ^Ij^l Cjjij-ubJI J-olLiUJ 

4-n-gj ^JJaj IaIu 4_bLi} jJuij 4_?r ,^Lijl jJLf- 1_j^L>J \ 

.4j5e-L^ljJ! 4 _uj^j^->J1 L}L>J! ^Jl*Jj jl £\M-aoV1 


1 % r.tiV I A£.j-3yl I • 

j-^cJuJ! Cj^ Jl^n. (. JL) 4.ta.->J c LuJl djl_£.j o^\ 4_lLc_£. 1 JLlJ 

<jjLo* 1 CjV^->u jIuj L^jV JuJ I (JjUL.<a jlj 4_c.^_>J I Cj_}!j 1_*i£j 

. 4-**_^.1_l]I <Jlit >AlaJl Cxi-3 4x.^_>JI CxlfS L$J£ La-i-u t^i^i Cjl^.ala jl 4 _jJLl>> 


4_ji Cj I^-jjljJ I j I Jl>. 4 <y $ a 4_c.^_>»J 1 c l^->-1 4ax>c^J I Oj —j^aJ I 

^jJLi (_—lu — —C>U ^j-usJuJ! j-ijQli ^I — 4_C_i_>JI CjM^JI J)J —*j9 

l^JLu 4-JlHLo CjLc.^jw jl <>JL>*lj Qj i.& 4x,j_^j 4jjL<LLLj 4-J^-tCxj 

. i*r>y\ SjLc.jj Cj \j a U11 J_aLgU j..xC. jju Lajfl 

u^s j j u J I <jrU I • 

(^^_ij>J I ^- Lt liJ Ij i 4 I j L*—C V1 t _p2^jLjJ I (j\j 4oJL«^J 1 S^ T uaJ! 

^ j~a _$1 £--ol_t-til 1 Jutj djjj —>- JU- 5kJ 

4_iLq^J! B^TuaJI La, V if. !^_u^ 4 _j^_j_>JI CjI^xaIlII jl Jjj Lc_Lu ^C-L*—! 

3jj)U^- JLj^j 1_4-^ JSl jt £_jjl ml 7 ^L*—tluVi (]/\-J 

. (j^ojacU «LtioL>J I Cj Laj_i!ujJ I 

3jV yi JjJ ^jJaJt ^jj3 CjI^-ujLjJ! - 3 

Cn^U 4 lxjLxxl>JI 3Juv 1 j 4 -lu-l>JI 4Jl>.^JLI ^_ll*j 

lj\-L>JI 4_ur-ljt_CiV! Cj|^-uQil ^j-ilSllI! cj^J11]!j o— 

<lJLajl>-I_^ .^aL>JI j)\ ^>uj>JI ^.a-cJI ^->-13 

(JjUloj 4-j.iT-L a_CVI CjLl jj>J\ ^c. JuClsu j!}£i I j] CjI^_jjQJI oJLA ^j~a Jl>.!j 

♦ ^IjlC/MJ JL.1C. 4As>-j^aj 4x.^->Jl 
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a«*Ul 4 jIU? fU-ll 


(_J-CJ>J1 (JJ-S ^L*-iIi^U L yZ>jJui}\ ^ya LgJ^Juv elsI j_JJL i] j ^jj 

3jhj elil_i^ljjJI jinj O.uo^ILfll . 4olc. C-dJuit^s ya I 4 rth VXi 

[£ jJ! _}jJj_a_LJ j £A 1 4 jJLua (jj —£j jl ^ Jl!I ^—3 

oJkJh (j\a ( yA . 3^jUla ^jIoj (Sj-^ ' GjL-uIj.} Cjj LLUjw £_j_*—luj_U y&yju 

(^jljJljJl J _J. JLgelJL) ^yOyMJ (J\J C-x-ljLs 4_cxiljJ elsL^iJ^I 

U_j—^ lc. f.xl^—t-u! 4_jjjJ! (Jjllili _tfuV 

ti»lj 3j>^ -*3^3 L7— J ! 

4 j 3 1.4J! CjI^jjGJ! —In (^^L>o ^ll I elilj-uiall ij;—a yxj& _iJLn 4 JV_i 

.^SLjlU jlJI^II cjLl 3j^ ^eiLA^-iim! I^ 


4J 


oG-4 

(jrULJI <U«an fUn) 

>lon) {_—1! (jl r>^u (j5f*U —eull / —tliV! ipajjuil 

*•1 *. ** > * 

l JS O-LujJj 1 4-cjjJlaII C-SLjJ I fUftTul ^a. Jn ell Jl5fc_l£ 4_t-u J_*j 

(jj-tb elsLsj^^il Lfl ! 4_LiiJil ^lon j elii Ju>-I ^Ja ^jl_ s_Gj C^i • 

<j\ .4_cLjjkJI <?Juk JuIjuwJ (_yln jJjsS/Ij 4~u.lII ^—«_uj>JI ^3 I^jjG 

Clj.Ak III 0.1 j! 3 Jjvij \c.y3 t£> CjjJu UJ 5 2 ^y3 IjLu ^ jJl ^nLsii »luVI 

(j\-i La 4_lLa^J! 3jjjJI^ 4 i a, in ALinLi * jui) e_3lS 3 |^jb»>o CjLc^_>* ^.in 

i _ jr Jt (^ C u-<-o <yA (jj£ 03 ^ cjLu/Jl*JI 4_oL n ^n 1 1 r»')i 1 

.4luj 30 r» 10 e^V Jeo elll^i<-u Cj^Lj 




jJ I I 

LIU (_p3j^xaJ LoJ UC 4_i3jjJl 3jJkil 4naloj jj)<^4 elsJ^tj 
4ujju>«JI ^ (J^L>* cLiJLstj (^jJI nil eiUii 

131 j-tiil! I ^i < («L> cil! jj JLiljJI Jo11«<11 ^^Vln JJn Ji 4o^Jlj 

La £jl^15 4alAj 3^13 J>U» 3jlc, (jr^J I I ^i-usv-u^ i ^ I —131^ — 

CjVL>. {jr ^ 4_tSLI i^nLeiVI < _pa.^jel]| Jl*j CjIj_Ll^ 3J-C _J,1 3jn £j \J 

. Lq-ll J (J3^ JkS 
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£ jUl ikrtikU uljnritiJt 


jL>JI 

jL%- ^ J t . t a i.a J JlS ^Lt.JojU ^(jl 

i 3 \ysz-a jl 3jj>-lj 4n.j_>. OjI^ La 1 ^lt.^1 (_yi^ JLajJU 

jj. J uaJ I 4_rtalu jl ^3l<0]l 4 _l 1_)3 <. < i M u IjlA 

13} 4j! t-djoj (jl (jlSLcj ^11 (j-«j alntll LjM_>JI Jjl <-« (_yQ 

4jp3 cJllLi LqjlLuj £~JJl cu-iil JULJ Q In t II ^Utii! jj^O 

1J i- U - m Ij ^JflljJI . 6J-& £JJt liuJ I 4 J U f. *Lul 0 ^xajLi ^-i La (JjljwLj 

<j^» iU^ %10 (j-a <_jjL3j La *L3 j (jLs CjL)1^jj>JI (jr ln Oj^! 4_<_ulj_} ^l 

(J JlA_4 t^j S\£l ^4_<_uJ (j I (j^LoJ ^L t -CO (^Io^JLjJ 1 J.tJ LltVtllJ (^jqJolaJ I ^1 "*■ <11 

. % J 3 i*n ^yJ! %50 (j_a CjLi^jJI 


4>/><7>» <11 CjU^^JI (j^« 4 *lcIjluiVI ljIj-ljLUI 

3jLjj JL9 4jua3V m 4unLt2oVI djln^_>Jl (jL^ (3^" L*£ 

J-loLs (JjJj -ij->*j ^ ^-J (_y^ 3©I>*VI j! (jllaj-*_iiJt CjjJL». 

jZj 4. i>>A^ i d CjLn^_>J ( ^!o^jl T JI ^jjG ^--U-^aJ j-a Ju < I JlA ^ If 

♦ 4-U-LaJi Cj La 1 jL_rtTi_i_u j/ i (JjL>* (j_a t (__^o^jlxI lii 


4jlj 


4. J J Vl 1 1 Cj|*lVl (J ^4^1 * <*<Vl ^y^jJLx}\ 
4jCj->. (^yJI (jl- uujVI O^ J-'- U 4_lLj -ioJ1 4jl-cl) VL) jJU-aJI (J jL>. 

3 j \jX I 4_L(^nj^_>. ( jr 3i33 1 <i m j Cjj-oxioj (jyiLa 0.2 (_jJJ 0.1 1 _Aj1jl 3^3 4a£.l t <"i| 
J I ^Q- 0 1 - ^ - U 31 In t.jl 4x.^>Jl 1 \s±-t-u^jLG ^ idij.rtj ,m ^y,ll,4 2.5 
3^_9 cjjJujtJ (_y-Aj (jyiLa 3 (j^aa^jtuJI *■■ «ln 4 

3jLcj ^^oJlcJI jn>'^ 4 U 4 jC.^j>JI^ JlUl (Jj ji j» I 

(JM^ ^1 < «nlt 4 x s~\~< a H «Lc.^>Jl (J jLlS ^ w.U (j^j^£JI ^Ijc3fe3_t_*jLj Ljj^oJI 

t>*Cr^L*- -iiVI (^Icd^juJJ ^-uaJI eJJb (jjLaj La l-LlC. j t3 J lj (jl^jJo 4x.l uu 

t ( _y » j j 1 1 jjLt^a jj-xs 4 jjul11I lLLIj 4 i ilnll 4_in.lt (jyzysx-a 11 

l-AjlwAJLa Jt^j-u^j-a 4 _lCL*— col 4 jC.^_v ^Jculj ^yTiII 4 _lj^LII 3» .^.Vl 4-u^LstJj 

3jLrfelll oLj^jJL) 3jjJ—>«Jk I CjLj^j— ca-aJJ^ 4J_ i_uJI Cj^iu-. 4.n ^.lLa 3.6 
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£)t ^jUlo (^£^>*1 (JIdLLo cdJli ^_yA <_ r l£.1j i4_aSLj^oV1 
t^gl <_Ja—it u £j 4 jI CjI— i_uljjJI cr t .n\ Ju9j iJ.u</3 4 _i.l1^JI I {_yA 

■jk^J)^ rt!I a>ill ^_ T ill-t—tiVI 4 _>oLj 4j^p* dif^ jjG 

d)lu_ulj_i cdJ jJ LUsljJLij i Lstu^fcj^ L»L i- y~i wf l 4_d I ~ >-" / ,. t L j <d i i tr^ 1 i 

diljjjG CjjLbI S^-ofT 4_j_)l5v_LJJ CjLclLL^ i _ r in GjJLrw Cd^p.1 SJuJlC. 

oL-a^JI <Ujuaxo \ 11 4_ajLs&jJ 4 JLZZJUO 

oLc^>J «T> 4_ul£—toil CjI 1 4 -v-lU (jlioj mil CjjJ >. 4 i mt 

1 J^IoLua ^_9 <jj_t-loju ^jjjJI ^ V^ * 4 jjI_Sjo 4.i^ 4 V }a 4-i£.Ia _tij 

. Lual >1 £U_gV( i a a 


t JjJoj 4ji ^jSw^j Lula {£utt U L au>%\jj 
^yx \ 4jL» ^Ljlu/VJ ^ ej'i t u a ^1 V 4jL^ Lu^_jj>J Li3j • 

c ui G i u a (jl 4_t£.L*—GVI i LoLcj 

. _il_>- j )J-US ell JJLv 

f^l t ^-G^JuJ 4_5£_JJJ _} lj-9 V 4j^-p- Cj IjG G _l_aj ^J • 

4 jusu. alI CjI—£.^>J i (jl Laf> 14-Lils oLt-saaic_i!G *.l_ul ^_9 

. 1 JLj*. 4_LJl 9 c-xlaJ I 

aUt.li 4 ajflll £L*-JiV! (_yA <1 kiu) Vi (, t ^t-J • 

. 4_l_lLsJ1 CjLqI jjtj_i_oVI {JT ^ 

« ut)f\ CjLj^Ii— lmjq ^_aVI 4J>sVI ^I JkitIL—LiiVl 4 Gj^_Ls • 

. « i^ iVJ 4-t S L4- U 4j^_l5»JI Cjl^_pGj| J 11 ni jl £u\ 


t 


i 
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j!^JL l^ 4-j-Lu^Ji 4_*—iiuV \ l^ Luij^ I 

j mr Iaj <4 « rJLl 

^^3 3juJL>Jl Cji£i\ t 1 £ A-A ^luJLStli-ciiLj 

| J Un \ j / d i i lx<3^uaS> oV\-3C_ll 

\jjt> l >-^jL^>- J£j fLft UH ^UJ ^1 

J I |>» 1 lOLll * io^M JUJu>Jl £^(Ji 

t^-J^-^a T lJ 1 (JLstjO (Jt\ 1 >jIaJI 
J I 4_t.Mi. AlJi 4jUtiV I 3^ 1 ^ i J_^j_i_uLj C- \ ^-i—u 

cLaJjtJI jJ3J L*-* « 4 « rail jljJJ ^i JL a-*< < h Ij 

CjLaL* _tiVI oJlA 4jLXjJ<a ^ 4 ^ 4JjLstja 

, l 3 < d 111... 11 ^ 4_uLat_iVi LAjIj! 4j3^_*_4^ 

^lc, 1 t_bi_JuTt5>I (jy —^1 

3jjIn-v- d>j— 4 I 0 LlA i jlj—li (jrj— jLj 

CjLc.L t-ilu'i/L j m 1 tCjlx.ljLilu'^l o J_A 

t * ** * 

Ltola^il <_pJi JljIjjDI £>—£J^ t4JjJil 

^\r p i <yl«l l J^gjj 4 _u£ 1I oLll « I LaLjI 


43j^jlU jj-LaJI (jr^l SJaLtlsVlji* 
£-1*—tiVl 

<j\± 1 43_L) 1 J —a Jj V 

d_)Laj». jjL«-t-aJ (_jXi-U 4Jij^_LaJI 
^^.L*_tii/VI dj^luJI 4 < i_ii)I 

d ■ «lr- lijLstjLj ^LloJ I i^xalOlJ 
0j-aH(.a.a CjIj-uIj J J-4T.J 4 A& a 

w^IaJoVI J^>- 
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<i>li H £ jUI tlM a 1l 


I4.CI Jc=tlt_<-ui (jOJJ jl I MJ i L4-4I JiAeli_ t-u^ 4_Lo| Jj- lm jyC. (S^ ill 

l/113 (j^ 6 } • ^JLfclo jt J_j1s jjuuoj CL»I J 4 jolr. 3i JI x 1 

4oJLL*J! CjI oioJlll jyO JuJulII La") Cjljuj t^lfcCV t jyO 4 jLsJI Cj jJj 


(joaJLx'i mlj 4_)l_9a Jofc.lt 4.,o teo 11 (jot^JaJI jy-t-gj ^Ull 4 _lL>JL!j <Ll1j jJI 
4_oj jU! (J-ojlj LCajI <4 _oLl 4jjjyll cjL£.L»_Ll jU 

*4-4-0 J>j) Ml.il I l—~>Q ^Jl J^jUAjJJ ^L» uLfVl jyO 4j\j9^Jt JLs*_o 

* j^Lo_o J^Lj 1 3^1.aji.>-l>I ^1 


CjLc. Ld/^ i jyOJ 4jLa^Jl Cu_tlu i (jy^Jt Cj\ olVill <?J-A jyOJ 


j^lx. CiICj! (ICRP) ^Lt—xuVI (j/5 4 jL3jD 4_JjjJ1 4 M^tl 4 JjJJLI 

— L* LuVI 1 —<_LaU jJt ^jO-iJ-lt jyja C < ) 1 j t <\YA 

j_o La^-xC- £_o 4_jjlfcLa Jl_je_ll t JuA J-o fcl.l 4-o iaoX I CjLo-tlfcllt £.—lLj^j 

I CjI Jo-^J 4_J^jJ1 4-ixgJ I Jii-o 4- l.uAj Jbc_U ijr 3 4 _J^Jl!I CjI o thlU 

4j 9\ tall4_J^jJt 4Jl£jlj(WHO)4 uJUji]I 4-se.i-tA.lt <Lola.Lo^ICRtJ)4g-uLL9^ 

(UNSCEAR) (j^jjJt ^_uinJ 4 _loJl*JI 4 i.^rillj t^IAEA) 4 jj jJt 

( JT l£. oLb J .(ILO) 4_JjjJ! Jo-fctl 4 o to o tdJudJU !VU 4—fcjLljl 

<CiLo_iifcill (Jjjli (fcJLfclt ^l-5e_»l isr £i 4 AJdseJLt CjLo^SL>J I CaC cij_I j 

C.-l-lj JlSJj . CjI .ojL’itl <?JuA JLiA-mJ l$J 4 juIj 4 — olse^a (jotC jj Ji oolj 

:4j jl_j ^jLlo ^_Li 4jjJJ,t clclt-CVl jy-o 4 jI^^JI 4Aj_u 1^ 
cAcU-i)/l ^1 jAeC-ul j_o3 jjLAJI j^~>Q^(_ 7 - t - t cj :^ljL»Oi1 

, l^o 1 Ju?fcIu-ol (JL>“ 4j 4 jlu-uJU j-o ^-olseJU^ jU 4-u^lt 


OS^JLJ Lo :^^U> AVI j-O 0-0 J 1 -^ itrVt - 2 


(As Low As Reasonably Achievable) ALARA_It Li._i.o-> 

(J-o-fctt jLol 4ola—<-ul^J ^j^-oJ jlcAo J^l ^—It jlcAo —<a_>- 


j-jAsj J jlA- j-o t juJU IJLA ( jj..3..>o j^ojj . 4_La objl^Jt J^oJLskjj 

<- ux ■> t4jj^j,l 4_*—C^t ^LuV 4.0jjtj—tail! CjI Jm-oll CjLo-i-oj-aILJ! JxLLal 
cl^y-LxieJ.1 i L al ^ . s ej ciLLx£j i^uojX\j (j\l>aL*JJ 4JSLo_a 4jLo->- ^i") 

(jySi JLi-'i/t £-A ^\.« cVl 4 a, AiU jjLotCfcoli ^1 jjelLtajI L^j C>-^j (^Lli 

I -LA J-ulseaJ 4-j^.LLxll AjjLuaILs'^I Jast^jJt jldC-Vt 
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(J VI {_yA J L>. ^ V (jyjJ I JJJ JL>J I 3 * I ^3' \ >► - 3 

^£>j jJI ^-liajJLI 3 1 ^1 » iuiVlj (J-LLaLlIJ cl 3 _la I_AjjL>o (jl 


<? Jl-& 




-A I (J^J Jt-ll^ * ^I J u ^-t- laL) ^'•v.^Lg. 3! 

JILa 6j _1I0LJ.I3 3jJL>uU 4j J_<_xjj>JI ol^_ijQj| JL>- £_la .53 J_shjl 

4jl3J 4_(JLc. CjL^L^-^J I U I 4-j£l Lt-Ju^ I I 

(J i a~< ( u 11 L^jjjl*. Ja~<*>JL I 4j J— uu_>JI cjI^_jjQ]I j_Lo l£Uj ^3 

lIiLaj) MU 11 Jli_A ^UjIjjJI I^—aV^ ^jLL^j i_uJI j 4jLt^yi JIi_A 

i^y^ j *~t i I (jj-O I Jl> LgJ C^jtu Cjl^_pLlII eJkJbj . (^a_lILjJI ^JLjseiJ 4uiiL>Jl 
<_1 > Lc-^anJ 1 £_a (j, „~i.>~ l/>3 J^- 4_JLaIu>-I (jy — a u4-> ‘.<^£.1 -*—aaV! 

. 4.xo..UJI CjLuI i ^yA C-t-u La 3A3 1 xlajt 4-juajAJfcjJLI 

jl>- ^ , vlirq Sj-*iLJt!j 4 jj _<_u^>JI cjI^jjQII ci»jjl>- £_ilj 

JSJ CjjjLuii ^11 a 20 3-^3 ^ ^L*— Zj")j 1 ^ 

t^yoLiJI 4 aIaJ ^Lc. JSJ CjjJu _ LM ( _ 7 JlLa I 3 £-1*_(j^JLaljLlJ liJU J3 ^Lc. 

BjjLuaJI (ICRP) gJjuuiV I ^A 4ol%U 4_JjjJI 4.^.!! 3j-juii La^j LiJJ J3 

. r 1990 r Li 

Cjlx-iltj djjuSa j t4JL)l_tiJI 4 j^LjJI ^JlA O^J 

^l.«-<-“<,< VI ^a 4_jL9jJ! CjLajIajj <I olg.l.«..tl)^M (JLsc-a ^Si jAJtil ^Jo_u 

d CL l <Cj^L?e_L! ^ t» <*1)^1 JLatA ^J[LLaL*JL» La^I J ^ySuJXJi 

43LL2 J| JljJ^H! 4jj3_lj1 Cj\ _ Ls_>Js I3 4_Alr<.jttJi,I 4 u.a-L*JI duL^tjVI3 d —C-ljj^Jlj 

.4j^^jJ( 4 j> I ; xiVl ^jIx^laj 

L-aL^JI (JI_5e_A ^-3 d^U^X | CjLc.L*_ LJJ^ I ^xljL3tIl- lajLj ^y ^ L S ^J Lc-J-3 La! 

^-^LaJ 1 3 1 4JtAoitiVitl 4 jlAV) j! (^ 33 _Lll l-aIqJIj <V<tl ^ 33 ^4ll^ 

^-a 4jI^^J I CjLajIaj ^33-i-I I (—A-LaJI 3 1 4_*_a!uV1 ^1 a-u L> ^^.L*— Cu ^I 

^ysjjuut e^3- UJ LLUI3J3 • I3 tlrLLAbtJl tjf^i 

j-Ojlj 4_jj (ili-i(_ 1 \r\ 11 ^LstA ^Lt-iu^ I £_)A 4 j^3-L i ^ 1 ^ ■ C 

. Lu^aj ^ui,Vl 3 J*<~)Vl JLaJll 
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I 4jUf & jiUl 1^*11 


(jjj G HI 3 ^yl! <■*< ¥ I ^yA 4j(J^J \ ^ t <1 <jt I I 

£l* _uu¥ I jjLU3_« • -t«^U i _ y ^jL>Jl ,J—A 2LjL3$JI - 1 

^-cu->JI 4juU>l 3_}LU ^LaIcvI iLaLoJ ^^yJLA 

{j-g ijl^^Jl j aZ j lj j »(4JLl*a 31 4jtuiVlj X-ray Jl sy^>.i Jln-^ j <intl 

£y*j (jr& 1 4 J»< -tcuj jJjoI^X 4j^1j ^L*—1 

-i5^_9_5 ‘l£L/* ^i.lII ^uill j L. v ^j-ui 4 js1 ., i.ull^ i^Lfc—ilrj^-J 

. 1 ^.t.a.><J 1^ £_2all J JLl^lII <- t i uLLo 

: ( jXL ^3-jLiJ \ ^£l\jlxm)1\ jlj 3 ■a L ^.L<3.ifcj ( jlSLaVlj 4 jIj9 

. C>_UUiI ^^ydjLxLy I ^jjOll {j-Gj " 1 

.^jriLoLtJlj ^iai.11 jJu^lLI {j \j 4 J 9 Li.ii l1 SjLj — t_i 
.(^XoLftilj J-iliil jJU-alt (JV <-.-* 1 £j-* jk|jL5cIu-ol —->- 

^_tX ^L^yi Jjuus-G OjSLj Q^SjJuJ\ £y» 2uUS$Jl - 2 

<Xjuo j^ydjLlIl i4jjlx (jylo- jt 4 iU^> jl 4 AjL_u «UL>. 

J^>0 jjjJo L>^ —ilu.tl ^-cu-TcD ^X-L* Cu\ £j^Jj cl)jjL>. i_xj uiJ jj9 L«M 

: ( jjjJid £>x l_Ut> lUj Jl>- i4JL>.1j L 4 L 0 jl 4 jl.i1i.II BjLII 

. LxLuitJ djjIXI # 1 ^ 4 ] Li j_^ux-uJI — I 
* 14 _La *j_>. jt 4« Mill 3_}Lll jij — u_i 
. JlL>JI ^9 jjlL £j->* jj*- ** * 3-iUI Jjio — -x 

^jx 4 j l A1 I 2 jUI - j 

Lc~a 4l 1 ur ^axj 4juiil 3jLlL) jlL>JI 


.J-Lil 


luLJLI ^-La-ca-liJ JlL>J| 


cLlC-AI ^L*-U/^VU c _ T li-l jJ| ^jjGJI ^jl Jl>.j JLoJj 

dx Xt t £-l_* ii<yj ^yl>.|jJ| ^p3j_luJI i^yG 4j1^jJI I jJj 

^y£La}0 4oLut>S CjUoljJLil (J-4X i^_yG ciU jj t UUj 4jjJl>* ^Sa ^jjA _uoi 

1 ? jut. JL^J I JJt . 4jv^H3ll 4_*_till I ^JLidt_t_aJ ^yjJI 

t jLmxI i nj m <*t~t \I I JlA * (^") Jl ‘(B) ‘-r ) ‘(A) 1 (^-Aj V^l i t^l 4 j^Ij ^J 

^xL t .t l pyi iJcsl caxU j uzJb ^ I Ju>Jlj 4 -GjiSzSi lmX\ 4j» tlAl jl^J.1 4 

jl^aU 4^aJU»-r« t nX\ JxLJll jjj^o ^-j-LaJI JL^U (jr^J »3jl_/a (( J^J 4 j _^iill 
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4 _*—^ L ^\ SjUJt JxLtil^ (((_j» £j-LJI q-a 4_* jiil 

^1 J_3tj— luL naj cJs^C.) «£» 4 is\ i^tcJ.! 

Cj l^.. p .. c *:Aj Cj 1 OAu!uIu-alL) uulail ^1-Luiil _i 1 j_iaI£ LaL*JI 

cl>l^..M'V.4j c_jjL^ cllll CjLjI^jjv ^Ll 4j»_iSJLi jl^-ll Jtita_ «_uj (jyjJl 

U» 

34 ^ « I» £^-l) I La 1 . ^ L^-J 4 alt 1.11 ^_yo ^ 3 tA]) l J-cX. * La I Cj la i^aj^J 1 

jjl -aaJUj 4 jjjjJI CjUrtcr a 11 ->j—S^JI xJj-x3 ^-jI 

<> j>jjfclULl ^JIjl!! ^yC.Lt-Cf^/( dal rlilll Cjlli 4 ju!uXI 


^y^jLa-JI ^^-ajjLU! 4al3p1 J^la 

(jf-a 4aLsp| CjI—a - iI aj (jp3 Jp_ ljj La <_ jr Ll *l_a : ^]ja_La IjlU 4al2^jl Jjj_La 

4_jj_u_u.il 4_*_uo^/l <4 Jj^ 1I 4_*_(j^ajituIuJl JLrt-A (jy ^ (j'^Laljilj £-l_*_d/Vl 

:{ JT ij L<£ (J3^J ^L*_Cj^LJ ^_ya 4jL^^JS ^.Ic. JLLa^ 

IJ 14 J 1 isij. 4_a-a-uxa c-3j c. Jik.1 J (_yC-L* — cuVI ^ — mil 3 j- 4 »J j_aap — 

(ju 4js 1_uill 3_}Lp IJl^a J)jrt-*-"il 3 4 _Ijjla jLaal CjI j (j^a chaatJ ^pai^iJl 


tljjJo- jj-<u 4 JJJL A 4^1 A I H Cj1!i 1 La£ ((J^-LaIa-II^ £[juZ,y\ jJLu3-A 

. jjlitll ^y£.L*_C)J t_>j-uU 

La-»|j 3j_lI/Lla 4a _CiVl jl- 4 >- jl^aea ^J^_uailla (jdLaljdt ^ J_c. — 

jl^a- (J\j jJ-uaLfl (L-lolo^a L>.L>.j (J^ (J j —»-L>. <^LiA (jj_£a 

^^jfcTJl 4j>.jJ (5^_CjLla luV i (JiiIjljj! 4jIj _Liiii 4_*_JoVl 

. I 4 IA jl_ 4 >Jl i* <Vn (j^iAljijl |*j-3j 
^_ 4 _uuli 4 £.j_>J| jllaJ ^£> ^J^-ualiJL ^^LaLjlL! CjLcLljo JJlC. JajLao — 

. 4a_uait_iliil 4^L«^yic)lr.j_^l t j^l^ ( JjLiuj^| jL-TtlLjulj(jdAljLJI ^ j a >- ^J^lij ~ 

^C. LlluVI 11 <L$j-C. j^y^Li-fa^Jlj 4x.j jJ,l ^51^3 C-iaeJ — 

t Lij I ^j^j^-a-IlI ^a~i Ij_a 4JL>. (jy ja ^ji^LaL*J I I 4 -A jidrl 1 uj 

.4 lj* mi") djM jl 4 >JI ,^-A (jT £.ljLi!uJ ea^t-uJ (^1 ^JLc (j^o J^llll Ciacj — 

c.i^iai eal^jl (j,—L. ^L*_ lI/VI ^j_A 4a^jjL>a CjI a £alaj <- r a>eJ — 

. j^LlolA I 4 J j-a.^j (J^dl ^^LaVlj 
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jJI *i 1 

tjr***^ &£* 

x ( ^ju3j -^.U <UJLuaJi 4«uiVLi ^j-ca^uiJl Jl>ui (ijr a jMjuiVl jj_4 4_)I Ol 4 <1*1 
I ( 0 ^.•> A]I^ i^auil (j jjusjjuj jJI ! 4 j 

: <LxJ LuJ I o Lool *rJ I ^Lo I 

CjLiLjJtJ 1_JI_ iHjV! 5>j-£>. 1 ^jl C__<_3CJ — 

1 glj t I*t,u (j.4 I^V) 1-4-4 i£j\ ts^'i'Sr U 4 t-l i.»I^J if- Li^j Sj^ratl) CjIjLli^Ij 

•V 

c_fJU ja ^ila-4 —se-all S^Lc-V _ _ll>-I ^ JLC.J 4 jjllaJU _a£JLj 

.^■^>.1 &J.A t amj tLusj^u dj^ u^v i 
4_xs1j f^aUA^U JjL_uJJ 4_lu-u L_uj>J I 4oJlx. 4 J*ij4 ^ . 1 rt-"i < «.~ — 

(J^-4-4 ^JJ) l/VS ^-UDjl (_ y lc. Jj-uar»JI (jl 4 cliJ jj j»l Jliten_ J—U I jL<f 

S^Lc-J ^Jx.j 




4_*l^>J| £-a 4 —SJlj La^jj) ts~\ \ ( _)^._,l,t-i U 4->J.- <<»!,! 

oLz.^>J ^ « m>JI ^yyjj-iu t, ■<.I^t:‘~i) ^>£>Lc-* j JL9 SUajJll 4ar.L*-auuVI 

. V5 1UI £ya t _ y lc.t 4a£.L*_t!oj 

j-iC- 4_i_Lu_uJ 1 4jt_tiVl juax aV 4 i<» 1 la <**<1 sk. ~“j a ^I> V. < »l — 

. 1^/4 

<—I j-±£- ^11 in^L) 4_ iojL<_uj>JI *ij^_>-Vi 4 ijt a “ 

. dJj All O-cAHsi lij jAj^ju 

^jC JlJu-aJI <Jjj 9 pLc^lLI 4u^.l_*— l!L| (^1 *I t. / A t — 

V C x J-^-J . V j*l **^LlJI ciJUjlSj i4j^-*-u1l 

. t_£^_<-ta-3J I 3 jj^ jA 11 4JU VJ 

^ I I 4_l£- L*_tHrl 4^.^J>J I j^ySJ - X ^ U VI < ^ r C. I^J (J I U-4J^J — 

«. 62 ICRP Jl 3^_ju ( _ T ^ 


Jjl ^uLa^Jt (3jlo 

jl>.G <— <l$ j-L*_tiu^vLI (j7 _L>-IjlJ! qAjjljJI t j r c 4jLa^JI JLse^a Lot 

(^J^JlII c_xlaJ! JLse-o 1 ^jja 4_)Ld^j| Cj 1 .g .il*J 


^j^LoUlJI 4jL§j i 3 >^ 

(Ju-a 4_i^l^J! al J_Jjl ^JLstXl 1 -I A (jy£ £jLLaL*JI (jt^- ( _ 1 _ ^ri ~~ 

. 4_i^ UJI 4 j Jj>.VIJ Cj La Lg£J IJ Cj I j LLa) I j <. a L> L*_t I 
. 3_>^j?ejU ^JLjVLj LuLII jl^JU JjljG ^J^l — 
Jil^-S'^Li 4 _l^L>JI 4_i£. Lt_JLVI CjL^^jsJ! i^yj 1 ^)j\ . .i n j ^-j_9— 

(Pocket Dosimeter) « J? J1 culr.j^JI o^L^ jl £jL> J_lo 

(^^3 4_st_tA^Jtij (TLD) ^jl^_^JI <AjaI L yj\ id ,a _j jl 

^Ju^J (2j\_a Jl ^-"u.u X' I (Jj -*■ t Mj fUJ (jt 4 _jJLlII 3j^-i-aJl 

Jjsbj-u c£Uju 4_iAxreJ,l 4_uls^ji 4 ojL^^JI 4,t^ 1 »l^> (_)jLla^JI 

* j-i 3jj-t-aJ 4jlr ^^LLsVI Lr. <J£LJ CjLc.^j>. 
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uiJl 

(Film Badge) 


^JUXSKmA\ CjLc.^_ 3 kJ! ^yiVuLA 

(TLD Badge) 



(Pocket Dosimeter) 



(Finger Dosimeter) jlJI ^ m«,j 


4 «,.U1 jyi! 


£-0 (giLalWiai) 


1 4 (jy£ ^ jl <_J^-t.a)I jl J£VL> IjIHj ^r.q. LtLj V — 

. 4,Ai I ^1 JLTcILluIj 

^aj LC.J 4-jj L-iJ I 4 » <^i_M j|jJJ l_<_3fc_<,aj 4_l£Lul£LJU 4^111 ja 1 JlScILj-uI — 

.^jaJI 4-Ia.aol^J 1^ jst.i.uJ |r Lg.<-uJI 

4 t Old (j7 j3 4_oj1 J cLLuslJ 4_jj9jj c. a ToLLo ^aLl> tt^li u\ — 

. 4_*_i!u^a CjLiLij^ i^ll-^ljLjQj l^Jua 
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fib clxOJfcJ -rj —rv. 4—ILv- JljJ tiJI ^— 

JL>- (jr^J * (j^L* - t!uj l-ijl ^ \ ( j r ja <Cul_4J>-j 1 -oLc_J <GoIajtJ ( j r *a J _ 5»LlJI 

SJlC. c 1_a— IL» 4J-uujlj I <._, /jfcj ^X-L* tiij tij^lj 1 <1 jjJL»» 

JotlbJ Ijj^ 4_jr. L*_tlV I 4_jlfi^Jl Jjjj < 11 a fU I JLuw d^ojLaJj CjI^_a 

.4^oj>U! cjl^Lii^JI 

i 1 u ! Ji-I J ^X.L»-tii VI £L-cull 2J1 ^ii(jb ^)| l_ Q e_j — 

3J^>.Vl tfJLA jiljieltiil 4_ua_^ (jr^- ^d. 1 (J^l^L*-!! t—ijJLb 4*_tiii,l jl jll 
JjJ- t-u-A c_slj-cu] tloo -tijj ^-*-u-A J-A^l (jlj Ib-trw 

. 4 jf.l * MfVi 4 j^I 

4jlA^o jl^A ^ jbtlcuJ tjT jJ! ^^LaSM Jjv 1 J Jl_l>- 4j^j ^UaJ — 

3Ltjj.llL> 4 jj^~H ^alibj {jC. L 0 L 4 -) M ts\a) a | JlA 4j^jJI ^Llbj 

.3jL>JI JaLaII (jyS JL>JI tjr A La£ J£f> ^bll j! 
^l*Vl ^ (fume hood) s^itjVl c T ^ e ^ - 

jlc. JIa jib jl 131 — Jj — jJI Ji-o 4-LA I cu1a 4a— cbo jl ja l^J Joe 


-,t_. -t_uJ 


.222 - 03 ^ 

lrCbjL>- JJ>-I j 4j»— tiJL! jl^i! ^Jr. ^^L>JU £_cbj ^Jlj — 

JL>» (jr 3 ijr £:L* tiij <_J^ cuJ <1 jjJu». JlC, ^j-A J^LlJ dU jj _lltl* A 

. ^X. L*_tIjJ <Jl )jk jL>J l_SUCA <? J-A jl cti£j| j] JtO^. A.... ,..lm 

syringe) 4JJL>J,l_> 4 —a ^dLloj 4—ij_A 4 —jjL>JI 

^j —<-oj ^^ZbtjA 4,i.i a ^—Li 4—bliJI 4 —jjL>J!j (shield 

b)- 43 <J^ 4 jLa^>- (jy—^1 4 i->JLI ^! Jotj—t-ul * 4—c.j Jill 4 —Laj>JLI 

j {_ya {j 7nr \ _2j (^jJI t t.x.i 1m I Ij jL>J! JjajuIIj (j\ I aLaJI 

. ^1 % i^.^U L>J I I 

L» 4cjJLa CjI—jjLv (Jo-1_i 4_»_tiill CjL»La_l!I (jl t_otj — 

^J-AJ JHa I 10 ^jL-oJ 3 J-l ijJjiijJ lo --lm VI 4Jjj_*_A 

^Jj (_•?£- La-lIiVI I^LAj J t^vj (jr^* 4 -aJL>•**< <.<i II 4 a— tiJLi jlj) a 11 t rti^i.ll ^ajC. 

41a T 4lj^_Lu L^Ia (j*a —litlil till j Jlaj Jib ^3 4—Jr. 0_»l^ 1—A-A 1 j 1024 

. 4-AT.i .%.Cu^ 1 4jl^jJI J^J-t_tLA C-t 
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Jl jMI 



Geiger Tube 


< 1 ^ i /' 


sll ^yu 1 - I ) ^yC-t » i^ii ^T.iiifl 



(fume hood) *^Vl jl^ 
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ASx-a 


x^uoj^A ^j^JJI L-t-Ia.ll JL>i_4 (J ^ ^yi>.!all ^LsuiVl ^-4 2ul3jJI OL^lLu 

3 ^_>-^ J_tiu_-_tluj 3c.L35>^ 3_ioljLi».tj (_ Lfi V—^ — 

^^iiai 3 *l£jl 41 ^ j (^j\,t,s-\~i~x -11 4 i i. l^j ^£.L* cuVI ^J^jua-tJI 

. 3^a ^ora-nll 3^Lc.J {jC. ^i» j Lc-4 

ICRP 3j-JuJ (jr 3 _}jJ LI, 1 3 lU flltrn U ^hljZtlVI — 

- 62 

. ol JLu-ull _i ^ (*J lC 3^ -*5^3 Cy* — 

(J-CXCtAU y-Uu^>LJL> l (y 1} 4_i_mlll_) 4-^" *>> Ij CjLa-jLlU jLOjJU J_JjkvJ — 

^L*_JjVI 4jLs^JI Cj\ qj 1 *~> <4j_iLc.j ^lilljj <L>-L>u ^jLgjuaJ 

♦ 3jJ^x*a] 1 , i tC, (Jj-til mrttl 3 j_>1jLo JlJU 

(^U-iioVL j (jrtLoLc. jl {jr i3^j^ jIjjsMJ £j^1j £jj Jl>. JL>- (jr B — 

L4_uiL»— iVt 4j_}l_rtU 13‘°ij tjy jL^j ^Mc- 4-11 jj (J of. ^3_L 
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WJI £ jWI tlM il 


4j1^j i ii^ i j ^ i U 4_a L*J I olp i^vV! 


^) <Li£. 1 oVl>. ftLul 


jL« 


A t ^ m { 

4 ft -»•*»- < /„H 

LacL*_u/I 

(jlc.1 J jjlj (jl JljJ 1 

4^.^Jlj 
^A4U>JI ^Ll Lot 

. i __yj jJi jl ft m ~ ‘ ..1 1 ^ 

ftLLL) 4 jj 1LI 4 <i Li < U (J-coC 

jpLd J 3—2 3jlI jjjLuaJlj 

■ ^d 11 ii VI (^j*i i ii a ^juLxS ^ftj 

(j7- t=> ~ 4_lLcjJ 1 

4-dla-tILi cd • . .iV 1 . ■■ a 

(_£jxcu-ftJJ lj^L^u-a 4 jj1LI 

j^jLuaJlj ftUI 

jl jljJI t jlL>JI 
^\-I.U-*kJ 1J 

* /I.jIVmJ j»^iL (jl (J<>^Aj 
cjydlj jjVl 

^ IT**' ^ ^ cr* 

. ftl.uif.Vl o JL* 

(jA>- i <lrtJ 

l idttL c. 

(j>-jLft t jdoJjj -.jjVl ftUL) 

. 4-iilaS 4 j» . u4J jjVl SLi!a 

4uift.i>>ft £_ft j.mJu :|cAJI 

JL~>-1 JL> V — ftUL) 

■ (Ul £-1 j ^ Jju 4 I 1 i-kJI 

J^ftUI 

*■ 

jjVlj (jy*JI 
H 1 -? 

ft Li! jJ^>JI 

V ~V J.1.CJI 

t>° *3^ ^1 

jj^. 4 j^1II 3jLU 

ft LI Ij j^joI^J i (3 < “ * j 

3~2 SjJl i (jjjLuaJI^ 

(_$J~I t n ft jjjoLaj ^ftj J$La_> 

4 j 1 ft »11 . ^L*_^V1 

cd » AV 1 ^ j" . a » n^l 

LjjL^ft 4 j^L 11 4nliill.) 

^ftj 1 Ai.uft.il 

cd • . .1V 1 ^^~l < il ft 'L ‘j* 

4 ilr. (j iL-o ^ftj jLej 

^LkJt j j (g 11 j» 11~< i 

. jlL>JL) 

j^jLuaJlj ftUI 

J *. L~ J 1 


(*) Generic Procedures for assessment and response during a radiological emergency, 

IAEA-TECDOC-1162. 2000. 
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a ■ ^i*<»ti iuLSyll > Ai \A> 

4jl3y]| J^ilyi ^Lpl^ fj^a J^TL" 11 4yil*-TuJI 4jl3yJt ^aljyj i—SJu^J 

J)j i t^"<l | j ^_L5teJ-*aJI ^—J 4 irfVi 1 i (l^ <^> -tftiJ 4_uiLt liiil 

c >LoL 1 lU <U3KJ| CjIjjI _tfujVij oLayUll yxSyjj 4 _i1-a.*H 4—.l9|^-aU 

JjaLuil Jl ic. oIjI_ Cuj'j ! ajuA f^Lulj pLlL>1 ^yA !_l& <_y3 

I JlA (_y3 gl U-%.VLa 14x3 t Lajtl! JLst ja *)} Lsea^txup LlLljI 4ijy!tl 4 ji_ u>Vl *_a 

*• ^ 

jj-us (j^l {£±§'i.t-u L^jV LalLxa L$J ^ &.t u a y±£- JLfeJll 


(jjuSjX ly <jr}X*t*ll L&t (j-dyjLxlI 4-x^S 4jjULo 

^JjulaS^ jljvIjJI ^l_*JI ^yb clsjJLu-u ^JLLbo 20 u <UH JJa^* — 

. JjvIjJI ^L*Ji yS ClijJuxM ( j yiL}-« 50 J^LfcZb (jr lc t4_jJLxLo Cj 1 ^ i u .i l 

jl JLo (_yi^ JLvlyll ^L*JI y3 uyxLu ^llja ltyusyllj <jyjjL*JI yoUta^Vl — 

. JLxlyll ^L*JI y9 Oyjjj ^llya 5 jjlrtlb (j^- 4_jJLxLq l1>1 $ ' l - L - u “ A.**- 


^cLluiVI Cj y!uJ I y _4 4JLull 4 jLa>* (J^Lu*y (J-ljlaj 
y<s Jlj ^ t—JuVI y-a 4jL3yU 43yy*JLI jyixl! yJ] 4—3 Ll^>^L} 

Cjyillli ya 4 -ILijJI 4__jLqj>. (jLa_x<aJ y, 1511 4ljjyLaJl <jl.—3 t43 Ju I—grtjjLaJ 
oyAJuuuja CjL<_uIjJ of j 4_4liSL>o 4_i.<^lr l!uL^ t_>Li i^lj y x^sauxu 
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